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AT NIAGARA, 


tHE NATIONAL ELECTRIC LIGHT 
ASSOCIATION ASSEMBLES. 


\ Large Attendance and Several 


Excellent Displays. 


BRUSH COMPANY'S VERY INTERESTING 


EXHIBIT. 


Special despatch to the ELectricaL REVIEW. | 


NIAGARA Fats, N. Y., Tuesday, Aug. 
6.—To-day the Tenth Convention of the 
tional Electric Light Association meets 
here in the Casino. The convention prom- 

s to be the best-working one ever held. 

e International Hotel is well filled with 

niliar faces, and a number of new ones 
Chairman Rhodes has 
rked unceasingly, and has everything so 


0. 





also to be seen 


|] arranged that the convention wiil start 
most auspiciotsly. 

The special train from New York came 
ugh in fine style, arriving here last even 
Some 70 passengers were on board. 
lhe Brush Electric Company, of Cleve- 
d. has a fine exhibit placed on the lawn | 
front of the Casino. The largest electric 
‘tor in the world, it is claimed, is ex- 
ited—150 horse-power. A duplicate of 
power plant in the Calumet and Hecla 
ne is another interesting exhibit by this 








npany. 
This evening A. R. Foote’s Committee | 
Legislation give a dinner at the hotel. 
ie officers of the Association are invited. | 
lhe Falls will be a point of much interest | 
Many of | 
members brought their wives, and the | 
eting promises to be unusually pleasant | 


specially to the power men. 


ially. 
Chairman Rhodes gave a breakfast to 
cials and executive committee this morn- 


| send the following hurried list of ex- 
bitors 

Brush Electric Co 
nerator and motor, transmitting 100 horse- 
wer, 1,500 feet; 600-light new style al- 
nating incandescent dynamo; all in op- 


Cleveland, O., large 


ition. | 
Excelsior Electric Co., New York, 10 
rse-power motor on arc circuit ; this runs 

incandescent dynamo, which in turn gen- | 
ites power for a three horse-power incan 
scent motor. 

Bernstein Electric Co., Boston, Mass., 
candescent lamps on are circuit. 

Thomson Welding Co., Boston, Mass., 
) horse-power dynamo and welding ma- 
hines in operation. 

Eddy Electric Mfg. Co., motors, etc. 

C. & C.” Motor Co., arc and incandescent | 


notors. | 
Western Electric -Co., New York and | 
hicago. | 


Weston Electrical Instrument Co., New- cars are concerned, is a summer one, con- | as inert masses. 


rk, N. J. 
James W. Queen & Co., Philadelphia, | 
Pa., electrical measuring instruments. 


C. McIntyre & Co., patent wire joints. 

Fairbanks & Co., New York, insulation 
and valves. 

A. R. Foote, Cincinnati, O., books. 

Standard Carbon Co., Cleveland, O. 

Non-Magnetic Watch Co., New York. 

Ellis Lubricating Co., Boston, Mass. 

Phonograph and Phonograph-Grapho- 
phone. 

American Indurated Fibre Co., New 
York, indurated fibre pipe. 

F. E. Prichard, Cedar Falls, Iowa, electric 
governors. 

C. A. Schieren & Co., New York, belting. 

American Leather Link Belt Co., New 
York. 

Bickford & Francis, Buffalo, belting. 





Something for Business Men. 

The electric date and time stamp is 
the latest thing in the way of electric in- 
ventions. It may be attached to any clock, 
and, in connection with a battery, it will re- 
cord the exact time of the day to the minute 
and also the day of the month. There is no 
kind of office business in which this instru- 
ment will not be useful as a time and labor 
saver, and valuable as a protection against 
mistakes, disputes and impositions. It may 
be used to date correspondence without the 
trouble of referring to a calendar; also to 
record the time letters or telegrams are re- 
ceived and answered, the time orders are 
received and filed, goods shipped, or bills 
paid ; also for recording the time employés 
start and leave off work, and registering the 
time watchmen visit the different parts of 
an establishment, etc. It is operated auto- 
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Electric Distribution of Power in the 
Factory of the Globe Tobacco 
Company, at Detroit, Mich. 

This electric plant was designed as a sub 
stitute for the long lines of shafting and con 
necting belts through the floors, that would 
have been necessary for the distribution of 
power from the engine in the basement to the 
machinery through the seven story building. 
The plant consists of an Edison dynamo 
of 50,000 watts capacity, delivering current 
at 225 volts pressure at normal speed. A 
dynamo with a capacity much in excess of 
the present needs of the factory was selected 
in order to meet future demands in this or 

neighboring factories. 

The current is at present furnished for 
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Fig. 1.—THe Eppy ELectric Motor (Ten Horse Power), RuNNING DRYERS AND CUTTING MACHINE IN THE GLOBE 


An Electric Beach Road. 

The new rapid transit line from Cres- 
cent Beach to Winthrop Junction, Revere, 
Mass., equipped with the Thomson-Houston 
system, has just been put in operation. 
Owing to the nature of the soil, the road- 


| bed has been mainly placed on piling, and 
| there is one stretch of bridge work of 2,400 
| feet. The entire length of the line is about 


two miles of double track. It has been 


| constructed in the most thorough and relia- 
| ble manner, and is heavy enough to sustain 


ordinary steam traffic, and is of standard 
gauge, four feet eight and one-half inches, 
and laid with 56-pound steel T rail. The 
equipment of the road, which, so far as the 


sists of 14 open cars, six of which are mo- 
tor cars, the design being to run two or three 
cars in a train with motors. 


Tospacco Works, Detroit, Micu. 


| matically in synchronism with any clock by 
| means of an electric battery and circuit- 
| closer attached to the clock. In addition to 
the date the stamp may be made to give also 
the name and business address of the owner, 


ceived,” ‘‘ filed,” ‘‘ canceled,”’ etc. 


LS Se 
An Aid to the Surgeon. 

A London physician has lately -been 

using electricity in the treatment of cancer, 
and he thinks that by the means of that 
| agency the terrible disease can be brought 
| toa standstill. The report which reached 
us of the cases in which he has applied it 
| are not very comprehensive, but it appears 
| that the cancerous growths remained quies- 
| cent for from 31 to six months. The can- 
| cers do not disappear altogether, but remain 
Of course it will take a 
| lon time to prove the full value of elec- 
| tricity in this disease, but the results ob- 
| tained by its use thus far are certainly en- 
couraging. 





or any other words desired, such as ‘‘re- | 


seven Eddy electric motors in different parts 
| of the building, of from one h. p. to 15 h. p. 
| capacity, each driving its own machinery 
| entirely independent of all the rest. These 
| seven motors aggregate 42 h. p., and are 
nearly all working up to their full capacity, 
| but, owing to the intermittent character of 
the work, the total current drawn from the 
dynamo never exceeds 20 h. p., and averages 
| very much less. The manager of this com- 
| pany estimated, from former experience, 
that it would require about 20 h. p. to drive 
the shafting that would be necessary to con 
| nect the machinery, now driven directly by 
| the motors, with the engine in the building. 
As this would have been a constant con 
| sumption of power, whether the machines 
| were at work or idle, the results obtained 
| are in comparison very satisfactory. 


| The dynamo also furnishes current for 
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lighting the building, the lamps being wired 
in pairs, in series. The dynamo switch 
hoard is connected by underground mains 


with the station of the Edison Lluminating | 25 years to come. 


Co., and the entire factory can be run with 
the current from that station, or the factory- 
dynamo can be used to assist the central 
station dynamos in this district during the 
months when the lighting laps the heavy 
motor load now carried by this station. 

The motors are, with one exception, on 
platforms hung from the ceiling, using no 
floor space. 


This plant was planned and installed by | 


the Edison Illuminating Company, of De- 
troit, through their manager, C. P. Gilbert, 
and it now represents a successful applica- 
tion of electric distribution of power in 
factory work. 

The Eddy motor was selected after a care- 
ful examination of the merits of the motors 
now in use, and the results are very satis- 
factory to the Globe people. 


I 
The Boston Electric Railway. 


President Whitney, of the West End 
Electric Railway Company, Boston, recently 
delivered an interesting address, which not 
only contains much valuable information, 
but shows Mr. Whitney to be a thorough 
convert to electric power. A few para- 
graphs from his address are given below : 

‘*On the 6th day of July last the road 
from Harvard Square to Arlington was 
opened for travel by the electric cars. The 
time from Arlington to Harvard Square, 
which was certainly the quickest time that 
has been made from time immemorial 
before, or which it has ever been possible to 
make, was 35 minutes. The schedule time 
to-day is 20 minutes. We make on that 
avenue only occasional stops, and I have 
heard but one expression of opinion in re- 
gard to that whole system, and that is of the 
heartiest approval of the whole thing. So 
that the company now comes before these 
stockholders and the community in this 
position, that it and the community are 
satisfied that this electric system is the sys- 
tem that will accommodate the people ; and 
it is, furthermore, a system that is so much 
cheaper in its operations that it is advisable 
by all means for the company to put it in at 
the earliest possibleday. * * * 

‘*Many of you, if not all of you, are 
aware that the company have recently made 
a purchase of the property of the Hinckley 
locomotive works for its power station. 
Now, the real electrical center of this whole 
city. inside of Charles river, is at the corner 
of Pleasant street and Shawmut avenue. 
We are even now very near the electrical 
center, from that point. As the travel in 
creases to the southward and westward or in 


| the parts, to run every car inside of Charles 
river, including South Boston, from now on, 
for the next 10, 15, and I do not know but 
If the company should 
feel that it was safe to place its entire plant 
| upon that property and depend upon its 
feeding lines to operate the cars, all over 
| that point, there is property located, as well 
| as any property in this city could be located, 
for the operation of all these cars inside the 


at no distant day, the furnishing of 10,000 
hcrse power. Every one familiar with 
mechanics will know that thecost of putting 
in horse power, that the cost of putting in a 
large plant is about $100 per horse power. 
and every man can estimate for himself 
about what it shall be in that proportion. I 
do not suppose that we shall need all this 
sum at once. But we propose Juying out 
these works and entering upcen this whole 


pmo amonth. There is another $1,000. 
000. 

** Then there is the new construction, the 
equipments, new track, which will inyciye 
perhaps, another $1,000,000. And that jg 
the $4,500,000 which we must issue to make 
this change. 

‘* Now, then, a word as to the cost of op 
erating, for that is a questicn that larvely 
concerns the stockholders ; and especialy 
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Fic. 2.—TuR«eE Horse-PoweR Eppy Moror, at GLose Tospacco Works, RUNNING CURING APPARATUS. 


Charles river from now on for the next 
quarter of a century. 

‘* So that,in making this departure, we are 
making a departure which, so faras that par- 
ticular property is concerned, ends the mat- 
ter for years to come. It is a question which 
every one of you gentlemen, stockholders of 
this company, will realize the force of. And 
if we should hereafter come to you and ask 


business upon a comprehensive plan. And 
for the purposes the stock is issued we have 
a right, as fast as it is necessary, to make 
these expenditures. 

** Then, as to the motors. A good motor, 
a good double motor such as we are using, 
will cost about $3,000, and a single motor 
$2,000. And it depends entirely upon the 
number of cars we equip as to the number 
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Fic. 3.—ONnE Horse-PowER3Eppy Motor at GLoBe Tosacco Works, RUNNING PACKING MACHINERY. 


the Highland district, the electrical center 
will move north until, in a very short time, 


it will be almost on a line with this property. | 


We studied the problem very closely, and 
there is not a place in this city so well 
adapted for the purposes of running this 
whole electrical system as the very spot we 
have secured. And it is possible, from this 
spot, simply by adding engines and boilers 
and dynamos, and a similar duplication of 


for further capital for the location of another 
power house in some other station, you will 
understand the reason why, and thatis this : 
Doing so large a business as we do, serving 
so large a community as we do, whether it is 


| safe and proper for us to depend altogether 


upon the location of the power house in one 
district. We believe that for the present it 
is sufficient. 

‘* The operation of these cars will involve, 


of motors that we shall want. We are to- 
day running between 700 and 800 cars. And 
if the experience of our travel since the use 
of the electrical cars were introduced is any 
criterion, we shall not only want that, but 


an immense number more almost immedi-| these things take money. 


There, you can see, is another $1,- | 


ately. 


| for the last six months is 10.16 cents a mile. 


with reference to the increase of stock. ‘he 
average cost of motive power by the horses 


That does not include anything that is not 
properly chargeable to the use of horse 
power. It does not include even all the in 
surance on the stables. And as careful a 
revision as it was possible to make has been 
made of the average cost of running by 

| horse-power, and it is found to be, as I 

| said, 10.16 cents a mile. That, the gentle 

| men will understand, does not include the 

| expense of drivers, conductors, starters, 1 
pairers of track, and all these various 

| things. 

| ** Thesearealleliminated  Thatis directly 

chargeable to the cosic of running the road 
| by horses ; that is, the cost of horse motive 
| power. Well, now, from our experience in 

} the actual operations cf our electric road 

| from Allston, the cost of the fuel required 

|is only 14% cents. Now, the directors be 
| lieve that the cost of furnishing power, in 
| cluding engineering, and, I will say,including 

| engineers and all other expenses, has been a 

| trifle over three cents a mile. The reason 

| that the cost of the engineersand so on is i) so 
large a proportion is due to the fact that the 
mileage is so small; that over that line now, 

even, but few cars are operated, and the «x 
pense during that time is chargeable to 

that. 

**And it includes running the cars und 
conduit and everything from the time we 
started until this time. So that the direct 
ors believe that the cost of power of opcrat- 
ing. including engineers and every expense 
at the power house will not exceed two and 
a half cents a mile. And it is believed by 
the engineers that the expense will be very 
much less than that. Well, now comes the 
taking care of the motors. The company 
does not estimate the cost of taking care of 
the motors and of the other expenses of the 


, 


overhead line as exceeding 214 cents a mile 


more. There is a clear saving of five cen's a 
mile. Then there is still a further saving 


made in the operation of the road by the 
increase of specd which we can make, which 
anybody can figure for himself. We have 
not had experience enough to tell exactly 
what it may be, but that it is an important 
factor in determining the cost of transport- 
ing these people is absolutely certain. 

‘* What does this all mean? It all means 
this, that, with this electric system put in, 





we are in a position to give the community 
what it needs in the way of rapid transit. 
We are in the position to give it what It 
needs in the way of greater accommodations. 
more and more frequent cars. And all 
If we were to 
stop and stand still, we should not require & 





500.000 or $2,000,000. | single cent. but it would be an exceedingly 
‘* Then the wiring and the poles and all unfortunate position for the company or the 
that sort of thing will cost from $5,000 to | community.” 
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The Electric Road at Topeka. 

A correspondent at Topeka, Kansas, 
writing to the Revrew about the electric 
road 
completed a few months ago, says: 

Our electric road is a daisy. We have 
over 16 miles of track and expect to have 18 
by November Ist. There has not been a 


Thomson-Houston system) which was | 


| Albany, N. ¥.—The Electric Gas Machine | Winthrop, Mass.—Elliott Wood, A. H. 
Company has been incorporated with a capi. | Bailey, C. D. Wood and L. T. Carlton, have 
The | associated themselves together for the pur- 
pose of establishing an electric light plant 
¢ It is the intention to form a joint 
Tallmadge, of Boston ; John W. McKnight, | stock company with a capital stock of 


| $10,000, each share being placed at $50; 


tal of $200,000, divided in $50 shares. 


county. 


William A. Brown, Ephraim K. Bradbury, 
| Wm. W. Wood, of Castleton, and James 


| Purcell, of Valatie. 





principal office is in Castleton, Rensselaer 
The incorporators are James W. 


| 
| here. 





$2,000 have already been pledged. 
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Fic. 4.—Two Horst-PowER Eppy 


stop page of ten minutes on account of any 
electrical defect. One night, when there was 
soncthing special going onat Oakland, over 
th miles from the plant, there were 20 
motor cars and 8 tow Cars at that point as 


as they could be run safely, all loaded 
le last step, and they moved off as 
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Moror, at GLope Tospacco Works, IN USE IN THE PRINTING DEPARTMENT. 


| Charleston, W.Va.—The Charleston Elec 
tric, Heat, Light and Power Company ; its 
purpose is operating stattons to furnish 
Charleston electric power for motors, light 


or heat, lighting towers, constructing and | 


maintaining lines for the transmission of 
electricity for heat, light or power, and the 
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Albany, Ore.—The Albany Electric Light 
and Power Company filed articles of incor- 
poration recently with the secretary of state ; 

, principal place of business, Albany ; capital 
stock, $30,000. Incorporators: N. H. Al. 
| len, D. P. Mason and George E. Chamber 
| lain. 





Fic. 5.—FrrTrEEN Horse-PowErR Eppy Motor, at GLoBe Tosacco Works, RuNNING LARGE CUTTING MACHINES. 
Elgin, Ill.—Elgin Rapid Transit Com 
butone. So far there has been only one For the purpose of forming said corpora- | pany of Elgin ; for constructing, maintain- 


smoothly and steady as if there had been 


objection to these cars discovered, and that 
is, at night when they are lighted, all the 
bugs in the county make a bee line for the 
cars and keep the passengers busy brushing 
them off. This frequently leads to the turn- 
ing out of the lights, which meets with 
g1 “4 favor with the boys out with a 
£iris, Ss. 


| corporation is to expire January 1, 1939. 


| tion the sum of $250 has been subscribed, 
| $25 of which has been paid in. The privi- 
| lege of increasing the capital stock to $200- 
000 in all is reserved. Shares are $25 each, 
and are held by F. P. Jepson, Allen Bruck, 
J. A. H. Adams and F. P. McNeil, all of 
| this city, and C, P. Snyder, of Charleston. 


| ing, and operating horse and dummy rail- 
| roads, to be operated by horse, cable, electri- 
| cal, or any other practical motive power ; to 
| furnish, lease and sell power, light and heat ; 
| capital stock, $150,000 ; incorporators, 
| Howard E. Perry, James McM. Smith, and 
| Azel F. Hatch. 








Columbus, 0.—The Whitney Electric 


Manufacturing Company, of Columbus; 


capital stock, $50,000. 


Sterling, I11.—The Union Street Railway 
Company, of Sterling and Rock Falls, filed 
a certificate of increase of capital stock from 
$35,000 to $125,000. 


Chicago, Ill.—Sperry Motor Company, at 
Chicago ; to manufacture electrical motors ; 
capital stock, $50,000 ; incorporators, Elmer 
A. Sperry, David T. Foley, William R 
Goodman. 

Chicago, Ill.—Midland Manufacturing 
Company, Chicago; to manufacture street 
railway carsand equipments ; capital, $100, 
000 ; incorporators, Noble B. Judah, Mun 
roe L. Willard, Henry M. Wolf, J. Wolf. 


Plymouth, Ind.—The M. W. Simons 
Electric Company, of Plymouth ; capital 
stock, $25,000 ; Millard W. Simons, Perry 
A. Randall, Orlando M. Packard, Albertus 
C. Caprin and Renald T. McDonald, di 
rectors. 

Chicago, I1l.—Chicago & Arkansas Rail 
way Construction Company, at Chicago, 
for the construction of railways and tele 
graph lines ; capital, $825,000. Incorpora 
tors: G. M. Barbour, Adolph Cudell and F 
C. Rulan. 


Savannah,Ga.—The Mutual Electric Light 
Company has been organized by H. Blum 
D. Douglass and B. A. Denmark, of Savan 
nah, and Randall Morgan, 8. T. Bodine and 
A. C. Humphreys, of Philadelphia. Capi 
tal stock, $50,000. 


Omaha, Neb.—The Nebraska City Water 
and Light Company have filed articles of 
incorporation with the county clerk, with a 
capital stock of $375,000. The new com 
pany is the re-organization of the old wate: 
company on a more extensive basis. 


Camden, N. J.—The Electric Power Com 
pany ; the incorporators are W. J. Coite, of 
Haddonfield ; George W. Buileau, Robert 
B. Essler, Lynn C. Troutman and W. E 
Parrish, of Philadelphia ; Knight Meftel, of 
New York, and F. B. Pfeiffer, of Camden 
The capital stock is $150,000. The objects 
of the corporation are to manufacture and 
distribute, sell and lease electric power and 
conduits. 

New Bedford, Mass.—The following offi 
cers of the Middleboro Electric Light and 
Power Company have been chosen : Presi 
dent, W. A. Styles; clerk, Nathaniel P. 
Sherman ; treasurer, W. F. Pope ; directors, 
W. A. Styles, George L. Soule, Nathaniel 
B. Sherman, Edward O. Parker. Nathaniel 
P. Sherman. The electric plant of the 
company is said to be one of the most com 
plete in the State. 


Oakland, Cal, — Oakland and Berkeley 
Rapid Transit Company. The capital stock 
is $250,000, in 2,500 shares of $100 each. 
The sum of $14,000 is actually subscribed. 
The object is to operate a railroad by elec- 
tricity, or a cable road. The directors are 
F. K. Shattuck, J. W. Coleman, A. J. Sny- 
der, J. E. McElrath, James McGee, V. D. 
Moody, James Gamble, G. W. McNear, A. 
T. Eastland, Louis Gottshall. The presi 
dent is F. K. Shattuck, and V. D. Moody, 
treasurer. 

Denver, Col,—Articles of incorporation of 
the Denver Electric Railway Construction 
Company have been filed with the secretary 
of state. The incorporators are John J. 
Riethmann, Jr., J. A. Brown, Charles F. 
Musgrove, Frank Evans and George W. 
Briggs. Capital stock, $300,000. Limited 
to 20 years. The purpose of the new com- 
pany are the construction of electric rail 
ways and the manufacturing of all appur 
tenances thereto. The incorporation of this 
company is the commencement of the scheme 
to build a system of electric roads as feeders 
to the tramway company's cables. The sys- 
tem to be used will be the Thomson-Hous- 
ton. 
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which will be of interest to the public. We 
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ing address of their paper changed by sending 
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SPECIAL MEETING OF THE 
ELECTRIC CLUB. 


The following notice of a special meeting 
of the Electric Club, in response to a call 
signed by over 10 per cent. of the resident 
members, has been sent out by the secretary 
of the Club: 

‘*In accordance with Article VII. of the 
Club’s By- Laws, a special meeting of the 
voting members o: the Electric Club is 
hereby called for Friday afternoon, at 3 
o'clock sharp, August 9th, 1889, to take 
action in the matter of submitting names of 
representative electrical men, for appoint- 
ment on the Committees of the International 
Exposition of 1892, to Mayor Grant, of New 
York, who has been empowered to make 
such appointments by the Citizens’ meeting 
of July 25th. Please be present promptly 
at the hour named. ” 

New York, July 31st, 1889. 





Passenger elevators having electric 
motors are much in use in England, the 
bank of England being the last to utilize 
their electric plant for such a purpose. 





This week at Niagara Falls promises to 
be potent with good work for the electric 
lighting interests. The REview will present 
its usual interesting report of the proceed- 
ings in its next issue. 


The Review tends a sincere welcome to 
the electric light and power advocates who 
visit New York State this week. We hope 
that many of them will be able to pay the 
Metropolis and the REviEw a visit before 
returning home. 


One of the Sunday papers, in adescription 
of Sing Sing scenes, gives a pen picture of 
William E. Howard, the electric sugar re- 
fining fraud. He is engaged in the elevating 
occupation of rag picking, which he is liable 
to follow for some time. 








No more enthusiastic ‘adherent of electric 
street railways can be found than President 
Whitney of the West End road in Boston, 
and when his position at the head of the 
largest street railway system in the country— 
and one on parts of which electricity has been 
given a long and practical trial—is con- 
sidered, his testimony has much weight. 





Some vague dreamers have at times proph- 
esied the eventual control of the weather by 
electrical agencies. The past two weeks 
would have afforded an excellent oppor- 
tunity for an exhibition of their skill, and if 
they had succeeded and averted the delight- 
ful weather we have been ‘‘ enjoying,” the 
thanks of the nation and a popular subscrip- 
tion amounting to thousands would have 
been theirs. 


A final decree has been rendered by 
Judge Blodgett in the Federal Court, Chic- 
ago, lll., in the long-pending litigation be- 
tween the Bell and Cushman Telephone 
Companies. The Bell Company brought two 
suits against the Cushman Company for in- 
fringement of patent. The decree in both 
suits is against the Cushman Company. A 
fine of one dollar is assessed against it, and 
it is ordered to turn over all of its telephones 
to the Bell company. 


The Chicago Telephone Company, at 
Chicago, Ill., is working now with the end 
in view of putting in what is known asa 
metallic circuit. The advantage of this sys- 
tem is that no noises are carried to the ears 
of the one using the phone. There is none 
of the rattling that is now so troublesome, 
and conversation cannot be interrupted by 
outside parties. The wires are insulated. It 
will be a long time before the system is put 
in operation, but the company says that all 
new wires are being laid with that end in 
view, and that they are working toward it 
as rapidly as possible. Before the change 
can be made, however, all the regular wires 
now in use will have to be replaced. 








The latest scheme for the utilization of 
some of the water-power of Niagara Falls 
is reported to be hatching down in Alexan- 
dria, Virginia. The company which is 
working at it has the comprehensive name, 
the Niagara Hydraulic Electric Company, 
and claims to have permission from the On- 
tario Government for the right to use the 
water at the Horseshoe Falls on the Canadian 
side. The plan is said to be that of tunnell- 
ing through the rocks to the bed of the river, 
thereby obviating danger from ice and wreck- 
age, and leaving undisturbed the beauty 
of the scenery. The power it is proposed 
to distribute electrically within a territory 
of 40 miles, for lighting, heating and 
power purposes. The present convention 
will afford an excellent opportunity for elec- 
tricians from far and wide to ponder on the 
problem of how best to accomplish the har- 
nessing of some of Niagara’s wondrous 
power, and putting it to practical service. 
Something of the sort will probably come 
in the near future. Electricity will natur- 
ally play the important part. 








ABLE AND REPRESENTATIVE MEN 
CALLED FOR. 


A meeting of the Electric Club has been 
called for the purpose of considering the 
International Exposition of 1892. This is 
wise and timely action, and we hope to see 
the meeting this week result in a strong en- 
dorsement of the Exposition idea and in 
favor of New York City as the place to hold 
it. Great care should prevail in all circles 
in selecting representatives for the Exposi- 
tion committees. Men of prominence and 
standing in their different lines of work are 
needed. No industry should be permitted 
to excel the electrical in the quality of its 
representation. Much will be expected from 
this progressive and rapidly developing in- 
dustry, and we expect to see it take highest 
rank at the Exposition of 1892. 

The men of this city who have been in 
electrical work since it became an industry, 
the men acquainted with its history, its 
various branchesand who realize its grow- 
ing importance, should attend the meeting 
this week, and, taking wise counsel together, 
see that men who are in fact representative, 
whose names would lend strength, dignity 
and influence tothe cause, and who would 
be a credit to the organization that named 
them, are suggested for the committees that 
the Mayor has been empowered to appoint. 





E.G.ACHESON’S NEW CALELECTRIC 
GENERATOR. 


Three patents have just been issued to Mr. 
E. G. Acheson, of Pittsburgh, which give 
promise of at last achieving something sub- 
stantial in the direct conversion of heat into 
electricity. One patent is to the method, 
one to the apparatus, and the third toa 
modified apparatus. In one of the first 
issues of the REview in 1889 we described 
the same inventor’s former apparatus, where- 
in he caused heat lines to traverse an electric 
conductor and produce a magnetic whirl 
cutting said lines, so converting the heat 
energy into electric energy. 

Mr. Acheson now brings forward an in- 
vention which is somewhat different. He 
shows it both with and without a thermo- 
couple of the ordinary form ; but the pres- 
ence of the thermo-couple does not, to our 
mind, appear to ald to the results except in 
the ordinary way. By means of an alter- 
nating current generator in a circuit which 
he prefers to inclose an iron core of the ring- 
type, he produces magnetic waves, and these 
by induction impress an E. M. F. in a sec- 
ondary circuit wound upon the same core ; 
the apparatus thus far practically consti- 
tuting a transformer. He then applies 
flame or other source of heat to the ¢ron core 
at a point devoid of winding. and by some 
process, not clearly set forth in the patents, 
an additional E. M. F. is impressed upon the 
secondary circuit. This additional E. M. F., 
in the practical experiments which the writer 
had the pleasure of witnessing, can and does 
exceed the E. M. F. impressed by the pri- 
mary alternating current ; so that in reality 
the electric energy due to the inductive 
transformation can be doubled by the action 
of his new thermic transformer. 

The invention seems to be a distinct 
advance in electrical development, and opens 
up a new field for the investigator. The 
announced results are too remarkable not to 
attract widespread attention and experiment- 
ing everywhere. The practical bearing of 
the invention will be grasped by our readers 
when we say that, if the Acheson effect (if we 
may so christen it) is a reality, its applica- 
tion to existing plants of the alternating type 
would at once double their capacity without 
requiring any additional engine-power ! 
This is a thing worth investigation. 


With the Electric Light Convention at 
Niagara Falls this week ; the Edison Conven- 
tion at the same place the week following ; 
the Telephone Convention the first of Sep- 
tember, and the Electrical Exposition at 
St. Louis during September and October, 
electrical workers may be said to be fairly 
active without counting the regular business 
that engages them at all times. 


— 


THE CLAM BAKE. 


The invitations to the Rhode Island clam 
dinner of Mr. Eugene Phillips, president of 
the American Electrical Works, Proy idence, 
have been issued. This will be the cle -venth 
annual clam bake given by the hospitable 
Mr. Phillips, and the happy recipients of 
invitations are anticipating a delightful day 
at the beautiful ‘* Vue de L’eau” Club where 
the event will occur. 


SECURE Y OUR A ACCOMMODATION 
FOR MINNEAPOLIS. 

Secretary Barney, of the National Tele. 
phone Exchange Association, makes the 
following announcement concerning the 
special train that it is proposed to run to the 
annual telephone convention at Minnexpolis, 
the first of next month: 

Orders for tickets and sleeping accommo 
dations on proposed special vestibule train 
from New York to Minneapolis, have come 
in with quite gratifying promptness. Two 
car-loads are booked already, but one more 
remains to be secured. Thereare, however. 
a number of companies that will undoubt. 
edly send delegates which have not yet re 
sponded. It should be borne in mind that 
a certain number of passengers must be 
guaranteed in order to secure this train, 
which is warranted to be the finest ever run 
out of New York City, as all the cars wil] 
be entirely new and of the latest construc 
tion. The executive committee are not in 
a positicn to assume any responsibility in 
this matter, and can only act upon the 
number of orders received. 








DEATH OF THE MA N WHO KNEW 
HOW TO MAKE ALUMINUM 
FROM CLAY. 

The manager of the American Aluminum 
Company, Fred. J. Seymour, died at Find 
lay, Ohio, last week, and the secret of making 
aluminum is said to have died with him. 
He was the inventor of processes by which 
this valuzble metal could be profitably ex- 
tracted from common clay, and had put his 
inventions into practical use. About four 
years ago, as the result of years of experi 
ments, F. J. Seymour, then a citizen of 
Detroit, secured patents covering processes 
for the manufacturing of aluminum. He 
had little difficulty in inducing capita! to 
take hold of the enterprise, and the American 
Aluminum Company was organized, with 
Gen. Russell A. Alger as president and 
Senator Palmer, of Michigan, as vice-presi- 
dent. The discovery of natural gas in 
Findlay caused the location of the labora 
tories there. Expensive retorts and valuable 
machinery were constructed, and the manu 
facture was begun on a large scale, and 
proved so successful that large quantitics of 
the metal were placed upon the market ata 
large profit on the investment. 

The process, although patented in nearly 
all of its points, has been kept a religious 
secret, Says a correspondent, and no one has 
ever been permitted to penetrate the mys 
teries surrounding it. A 15-foot picket 
fence surrounds the buildings, with its gates 
doubly padlocked. From remarks made by 
the chemists and other employés at different 
times, it is gathered that the clay, after 
being ground in water and treated with va- 
rious chemicals,is treated to a heat of 1,500° 
in Jarge retorts, until it has become thor- 
oughly fused. When it has reached the 
crowning temperature, the precious metal is 
separated from the mass by the addition of 
a certain chemical in specific quantities, but 
the name and nature of this chemical is not 
disclosed in the letters patent, nor has any 
one employed about the works ever discov- 
ered it. It is this secret that has gone down 
into the grave with F. J. Seymour. It had 
been bis invariable custom to await the crit- 
ical moment when the fluid mass had reached 
the right stage, and then all the employes 
were excluded from the room, the doors 
were locked, and all alone he went through 
the mysterious processes of the laboratory, 
adding a chemical that no one knows the 
name of, has never seen, and in quantities 
that cannot be even guessed at. His death 
came as the result of a paralytic stroke, from 
which he never recovered consciousness, 80 
that on his deathbed he had no opportunity 
of revealing the all-important secret. The 
stockholders of the company are undeter- 
mined what to do under the peculiar cir- 
cumstances in which they are placed, but 
will probably give some of their chemists 
full scope to endeavor to rediscover the lost 
séeret. 
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OUR CHICAGO LETTER. 


Tuc dedicatory reception of the Chicago 
Eleciric Club on Thursday evening was a 
vrandly beautiful affair. The committees 
worked faithfully, and the whole went off 
as a vessel goes off the ways at a launch, 
with a jolly rush and hurrah. The mayor 
of Chicago honored the Club by not only 
coming, but by responding to the toast as- 
signed to him, ‘* Our lady members.” 

Chief Marshall Swenie, of the fire depart- 
ment, came, and with his wife spent the 
evening, and away up into the morning 
hours, With us, and Prof. Barrett with his 
dauvhter came and sat up with the Club, 
aud there were those who sat at the tables 
and cajoyed the hospitalities of the Club, 
200 happy guests. ‘The phonograph proved 
a source of amusement and astonishment to 
very many, both ladies and gentlemen, who 
have yet to learn just how the blessed thing 
does it, although it was abundantly explained 
by u!l the learned professors in the Club. 
“There was a mandolin orchestra here, a 
quartette there, and a string band in another 
place, all assisting the Club and its friends 
to be gay, and the introduction committee 
and {he committe on seats, and—well all of 
ther —were as busy as the Devil in a gale of 
wil 

Tie menu was simply splendid, from an 
arti-tic, as well as an epicurian standpoint, 
and it had ample justice done it. Time was 
not stinted, and the discussion was elaborate 
eno'igh to require two hours in the argu- 
me Then there was a fine ballroom pro- 
gramme, and that class whose feet will not 
kee; quiet when ‘‘ music ’s goin’ on,” were 
mace happier, if possible, than before. 

The billiard and pool room was well filled 


with lovers of that sport, and the cheerful 
click of the balls went on until Joe’s eyes 
stuck out likeacrawfish’s, and he could hardly 


tell 1 chunk of chalk from a tumbler. To 
indi vidualize would be superfluous, but every- 
body was happy and good, and the ladies, 
God bless ‘em, over half a hundred in 
number, like flowers in a bouquet of ferns 
and dried grasses, enlivened the scene like 
brilliants and gems in a kaleidescope. 
l)ecorations Y—yes. Bronzesand plaques, 
aud an oil painting from brother Giles, of 
the magnetic shield fame, and flowers and 
vases, and smilax, till the whole was a maze 
of floral beauty and the air was redolent 
with the perfumes of a thousand flowers. 
llere were chess and checkers, but no 
players. There were card tables and cards, 
bul no one enjoyed them, for there was 
plenty enough to do, and all were anxious to 
move around and among the beautiful 
rooms, hold converse with the guests, and 
express their congratulations. 
lhe opening night of the Chicago Electri- 
cal Club will be long remembered by those 
who were fortunate enough to be present on 
that happy occasion. C. C. H. 
(hicago, August 3, 1889. 


OUR BOSTON LETTER. 


_ Work of the Wright Engineering Company.— 
lie progress and success of the Wright 
Electrical Engineering Company, organized 
in this city but little over six months ago, 
has been one of the features of the electrical 
bu-iness in this section. ‘The company,under 
the direction of Mr. Alex. P. Wright, has 
ben steadily gaining in business and enlarg- 
ine its facilities to the pres.nt time, when it 
presents a well equipped and thoroughly 
co!ipetent force for the prosecution of elec- 
trical installations of all kinds. A large 
construction gang Was sent early in the week 
to \Voburn, Mass., where the Wright Com- 
pany is installing a new plant requiring 1,200 
pol-s, 40 miles of ‘‘ P. & B.” wire, with 219 
Bernstein lamps and fixtures. The com- 
pavy is also engaged in rearranging the old 
cir-uits in the city, : 

some Tangible Testimony.—On all sides, 
the growth of the electrical business, and 
increase of electrical enterprises, is a topic of 
conversation and an ever ready subject for 
the paragrapher, until one almost tires of 
hevring of it, but when tangible figures are 
given an interest is awakened and the subject 
is ven in anew light. Wherever electricity 
pluys a part, wire isa necessity, and the more 
the electricity the more the wire and vice- 
erst =the more the wire the more the elec- 
tricity. Dr, A. F. Mason, of the Simplex 
Company, gave me some interesting facts 
last week regarding the business of his com- 
pany in supplying Simplex wire. The 
business of the company in July, 1888, was 
five times as large as the business of the 
corresponding month in 1887, and last July, 
1889, the volume of business was 534 times 
as great asin July, 1888. Figuring this out 
shows that in July, 1889, the business was 
~S'¢ times as large as that of the correspond- 
ing month two years ago. 

Reception by the Salem Electric Lighting 
Company..-The Salem Electric Lighting 
Company, of which Mr. Charles H. Price is 
president, Mr. Henry M. Batchelder, treas- 





urer, and Mr. Arthur S. Temple, general 
manager, has issued invitations for a recep- 
tion at, and inspection of, the new station of 
the company on Thursday evening, August 
8. The elegant new station will be open 
for inspection from 7 until 10 o’clock. 

New Station for Natick. — The Natick 
Electric Light Company’s increasing busi- 
ness has outgrown the present plant, and a 
new station of sufficient capacity to meet 
all demands will at once be erected on land 
recently purchased for the purpose. The 
new station will be of brick, one story high, 
and will contain the latest improvements in 
arrangements and fittings. 

Professor Thomson’s Return.—Professor 
Elihu Thomson has returned from his trip 
abroad, and was given a reception and din- 
ner at Young’s Hotel on Saturday evening 
by the Thomson Scientific Club, of Lynn, 
of which Professor Thomson is president. 

Both Want Locations.—The Salem alder- 
men are just now torn by conflicting emo- 
tions, the cause being the petitions of the 
Naumkeag Street Railway Company and of 
the Essex Electric Street Railway Company, 
both of which ask for locations for electric 
lines through Mason street in that city. The 
Naumkeag road purposes using the over- 
head wire and single trolley system, while 
the Essex Company are earnest adherents 
of the storage battery system, which they 
will install if given the permission. A hear- 
ing was given both companies Thursday 
evening, at which Mr. H. P. Moulton ap- 
peared for the Naumkeag people, and Hon. 
W. D. Northend for the Essex Company, 
but no decision was given out. 

Off for the Convention.—A goodly number 
of Boston and New England delegates to the 
Niagara Convention are to leave via the 
Fitchburg Railroad and Hoosac Tunnel 
route this afternoon. Two cars will prob- 
ably be necessary for the party which is 
under charge of Col. C. M. Ransom. 

Brief Mention.—Mr. A. D. Claflin, of the 
firm of Claflin & Kimball, New England 
agents for the Mather Company, is taking a 
well earned vacation, after a prosperous 
season.—The regular monthly meeting of 
the Electric Club will be held at the Park 
street rooms this evening.—Mr. John I. 
Drake, of Providence, who is now devoting 
his attention entirely to the Russell Mast 
Arm, was a Boston visitor last week, ac- 
companied by Mr. 8. R. Payson, consulting 
electrician, of Providence.— The Edison 
Phonograh Toy Manufacturing nang, 
has begun the manufacture of talking dolls 
and expects to turn out 500 a day by Sept. 
1.—Track is being laid for the new electric 
road between Plainville and North Attleboro, 
Mass.—The Quincy and Boston Electric Rail- 
way Co. hascontracted with the Quincy Elec- 
tric Light and Power Company for current 
for the electric cars which will be running, 
itis expected, ina week ortwo. The Quincy 
Light and Power Company has also made a 
contract with the city for 86 arc lights for 
the ensuing year. 


Boston, August 5th, 1889. 


at 


T. W.S. 





The Jersey City and Bergen Railroad 
Company, N. J., will introduce electric 
motors to take the place of horse-power. 





W. U. Telegraph Co.'s receipts for week 
ending July 18 were $234,582 against $222, - 
997 for week ending July 14, 1888, an in- 
crease of $11,585. Receipts for week end- 
ing July 16, 1887, were $188,069, which 
makes same week of 1889 show an increase 
of $46,513 over 1887. It is stated that an 
estate holding a large amount of W. U. bonds 
has sold upwards of $1,000,000 of seven 
per cent. bonds to an European syndicate. 
Price is not stated. Recent application to 
list these bonds on Stock Exchange was 
part of condition of sale. 





A train of freight cars arrived at Vap- 
couver, W. Territory, recently, with 40 miles 
of cable, consigned to Bartholomew & Baker 
from the Bishop Gutta Percha Company, 
New York. The cable is to go to the Ha- 
waiian Islands. Bartholomew & Baker 
have the sole concession for 10 years, and a 
substantial cash subsidy from the Hawaiian 
Government, and will lay 400 miles of cable, 
connecting the five principal islands of the 
group, for the first section of which, forty 
miles, the cable has arrived, and will be laid 
forthwith. The telephone systems, of which 
these islands, with a population of 100,000, 
have the finest and most perfect in the 
world, will be connected with the capital by 
this cable when completed, and the follow- 
ing cities: Honolulu, Wailuku, Spreckels- 
ville, Hilo and Haualei. Operations will 
begin at Honolulu, and the line will be laid 


overland to Koko Bay, and thence, by sub- 
marine cable, will be connected with a west- 


The French Government Wish to Con- 
trol the Telephone Service. 
The French Government, says the Cham- 
ber of Commerce Journal, has decided to take 
the telephone service into its own hands, 
and not to grant concessions to private com- 
panies. The Société Général des Téléphones 
has had a little tussle over what it considered 
to be valid rights conceded by a convention 
in July, 1886, and which would prevent the 
exercise of State control proposed. This 
convention, it would appear, ceded to the 
company the monopoly of telephone work- 
ing for 35 years with power to the State to 
acquire by purchase in 15 years. In Novem- 
ber, 1886, a convention was also drawn up 
on these lines and submitted for Parliament- 
ary sanction, in this respect only differing 
from the earlier dated convention. Par- 


liament refused to recognize this con- 
vention, and a _ special commission 
recommended the State taking over 


the system. The company contended, 
however, that by its earlier convention, 
which did not require parliamentary sanc- 
tion, they had the monopoly on the con- 
ditions above mentioned. On the other 
hand, on behalf of the Government, it was 
argued, in addition to certain questions as to 
whether the telephone system was or was 
not a public work of the nature to require 
parliamentary approval, that the earlier con- 
vention of 1886 was of no value because the 
decree by which it was approved had not 
been promulgated either in the Journal 
Officiel or in the Bulletin des Lois, and, in 
spite of the signatures attached to the 
decree, ‘‘ it is a document which has not 
legal existence, and which has, moreover, 
never been communicated officially to those 
interested.” As there appears little chance 
of the Government altering its view, it will be 
entitled to take possession of the telephones 
started by the company under its concession 
of September, 1884, the period of which 
expires in September this year. 
a aren 
An Explanation of Lightning in a Clear 
Sky. 

To THe Epiror oF ELectricaL Review. 

Your interesting Chicago correspondent 
wantsa pew theory to explain the lightning 
display which he witnessed lately, and which 
was evidently a brand new thing to him. 
There is but littlethatis known about such 
phenomena. It has long been known that 
what is popularly called ‘* heat lightning ” is 
simply a thunderstorm prevailing at such a 
distance that the sound thereof becomes dis- 
sipated before it reaches the observer's ears. 
I settled this point to my own, and to the 
satisfaction of others early in my telegraphic 
experience. It was in the summer of 1851, 
sitting around the door of the telegraph 
office, a number of gentlemen were discuss- 
ing the prospects of a much needed rain. 
One called attention to the lightning in the 
north. Another said it was only ‘heat 
lightning,” and indicated nothing. An old 
settler of wide experience was referred to, 
who said, ‘‘ No, nothing but heat lightning.” 
1 was appealed to, and there being a lull in 
business I called up an office north of me 
and asked about the lightning. The answer 
came back quickly : ‘‘ Storming about Mem- 
phis.” The old settler was incredulous, 
but the newspapers confirmed it in a few 
days afterwards. 

Now, the distance in a direct line between 
Gallatin, Miss., and Memphis, Tenn., is 
about 220 miles. Allowing eight inches per 
mile for the curvation of the earth, the 
storm must have been going in the clouds 
at an elevation of about six miles. 

The height of clouds ranges, as we are 


told by Gay Lussac, who ascended four 
miles, and Glaisher, who ascended six miles, 
and both saw clouds much higher above 
them, from 1,300 feet to eight or 10 miles. 

These storms are common in this country 
in summer, so common that they pass un- 
noticed But an observer is always repaid 
for the time spent in watching them. I 
stood out many nights 

‘A sharer in the fierce and far delight, 
A portion of the tempest” (almost), 
and have in memory some rare occurrences 
which I sometimes think ought to be in 
print. Very respectfully, 
Davip FLANERY. 





ern point of the island of Malaki. 


PERSONAL. 


President E. M. Barton, of the Western 
Electric Company, has returned from an ex- 
tensive European tour. 


Mr. Chas. H. Cone, the energetic Western 
representative of the Electrical Supply Com- 
pany, was a welcome visitor among New 
York friends last week. 


Mr. John I. Sabin started for his San 
Francisco home the first of the week. His 
friends all regret that he was compelled to 
return so soon, the death of Mr. Geo. 8. 
Ladd making it necessary. 


Mr. Chas. A. Brown, manager of the 
Western Electric Company, Chicago, is re- 
newing old friendships in New York, and 
will take in the Niagara Falls Convention 
before returning to the little city by the 
lake. 


Mr. C. R. Eberle, the superintendent of 
the Wilkes Barre (Pa.) Electric Light Com- 
pany, was in New York last week inspect- 
ing electric lighting systems with a view to 
enlarging its plant. His company is now 
succeeding finely, and his city is the scene 
of much electrical work. 


Mr. Wm. A. Hammett, formerly of Chi 
cago, has moved to New York and will in 
future be found at 18 Cortlandt Street, in 
the Telephone building. Mr. Hammett has 
accepted the position of eastern manager for 
the Hoover, Owens & Rentschler Company, 
builders of the Hamilton-Corliss engine. 


Mr. H. L. Shippey, secretary of John A. 
Roebling’s Sons Company, and Mr. J. H. 
Seymour, president of the Clark Electric 
Company, have been named with others by 
the Board of Trade and Transportation as 
proper men to be appointed by the Mayor 
on the International Exposition Committees. 


Mr. S. M. Bryan, of Washington, D. C., 
the versatile head of the telephone interests 
of the District of Columbia and Maryland, 
was a New York visitor last week. There 
is talk of holding next year’s telephone con- 
vention in Washington, and this will be one 
of the things that will take Mr. Bryan to the 
Minneapolis convention next month. 

Mr. W. A. Hammer, of Newark, N. 
J., who has charge of the Edison talking 
phonograph at the Paris Exposition, writes 
home that it is the wonder of the day, and 
the astounded auditors cannot understand 
how it speaks in different languages. One 
of Buffalo Bill’s Indian chiefs, who shouted 
a war hoop at it, upon hearing the return 
of the yell, would have nothing more to do 
with it. 

Mr. W. A. Vail, the well-known and suc- 
cessful telephone manager, has resigned the 
general superintendency of the Metropoli- 
tan Telephone Company of this city, to ac 
cept the position of general superintendent 
of the Boston Super-Heated Water Com- 
pany. Mr. Vail was one of the most popu- 
lar men in the telephone business, and a large 
circle of friends will most sincerely extend 
their best wishes for his complete success in 
the important work he has assumed in 
Boston. 

Gen. E. 8. Greeley, the well-known elec 
trical manufacturer, has just returned from 
Paris where he spent several weeks going 
through the Exposition. The General was 
very actively associated with Senator Hawley 
in the Philadelphia Exposition of 1876, and is 
an authority in this line and states that the 
Paris Exposition is the greatest and most in- 
teresting exposition the world has yet seen, 
and that the people of the United States 
have a great work ahead to be able to excel 
it in 1892. 

Mr. W. D. Sargent, Mr. Ed. J. Hall, and 
Mr. Ed. J. Hall, Jr., returned from Europe 
on the ‘‘ City of Paris” last week, all look- 
ing as if the trip had beena thoroughly en- 
joyable one. A large party of friends were 
down at the pier to welcome these well- 
known telephonists. Mr. Sargent will prob- 
ably return to Paris in a few weeks, to re- 
main until the Exposition closes in Novem- 
ber. It is with difficulty that Monsieur 


Sargent speaks his native tongue, having 
become so accustomed to the graceful lan- 





Memphis, Tenn., July 27, 1889. 
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«*, A telephone excbange is being put in 
at Fort Payne, Ala., by W. T. Gentry, of 
the Southern Bell Telephone Company. 


»*, During the past ten days the tele- 
phone service of Beverly, Mass., has been 
completely demoralized. The company has 
been engaged in transferring the wires to the 
large poles recently erected. 


»*, The Union County Board of Free- 
holders, Lorneville, N. J., has determined 
that allthe telegraph and telephone poles 
along the line of the county road improve- 
ments must come down, and have notified 
the companies to this effect. 


x", The New England Telephone Com- 
pany, East Boston, Mass., will lay a cable 
across the stream near the North Ferry. 
They have petitioned the board of ferry di- 
rectors for leave to make the connection 
with the wires at the East Boston head- 
house. The directors have given their con- 
sent on condition that a reasonable sum be 
paid for the privilege. 


x, The New England Bell Telepbone 
Company, Boston, Mass., is making good 
progress in laying its triple conduits through 
the streets where the service requires it to 
rid the streets of poles and the roofs of tons 
of wire strain, as authorized by the city 
government in the spring. The refilling 
of the streets over the tar-coated ducts is 
being very thoroughly done with ballast of 
rock and Portland cement beneath the sur- 
face pavement. 


»*, The managers of the Long Distance 
Telephone Company have been in Wilkes 
Barre, Pa., recently and they propose to 
convert Wilkes Barre, Mauch Chunk, Hazle- 
ton and Scranton in acircuit with New York 
and Philadelphia. This will enable a talk 
with anybody having phones in the above 
named cities. The company which operate 
this system give good service and the speedy 
operation of the new line will no doubt be 
warmly welcomed by the public generally. 


y*, The Cumberland 
Telegraph Company filed a bill in the 
Chancery Couit, Nashville, Tennessee, 
against the Capital Electric Light Company, 
asking that the defendants be enjoined from 
proceeding with the work of erecting pole 
and wires thereon, because, it is alleged, the 
wires, as the company intends to put them 
up, will interfere with the telephone wires, 
and cause damage and annoyance. The 
Capital Electric Light Company is the one 
with which the city has contracted for 150 
are electzic lights. The contract was to 
have gone into effect June 1, but there has 
been some delay. Without interruption, the 
company would probably have been ready 
to begin furnishing lights before the middle 
of next month. 


Telephone and 


x", The Missouri & Kansas Telephone 
Company finished, July 27th, a metallic cir- 
cuit from Kansas City to Warrensburg, Mo., 
a distance of about 80 miles. The wire is 
No. 12 standard gauge, hard drawn copper, 
weighing 172 pounds to the mile ; this con- 
nects the Holden and Warrensburg ex- 
changes with Kansas City, and it is quite 
likely the company will extend the line to 
Sedalia, Mo., this year. They also finished 
last week, an extension of the line from 
Troy to Severance, Kan., connecting the 
latter town with the St. Joseph exchange. 
This company is now building a line of No. 
12 hard drawn copper, 40 poles to the mile, 
which will connect Wichita with Valley 
Centre, Sedgwick, Newton, Burrton, Hal- 
stead and Hutchinson, Kan., about 75 miles, 
They are putting in an exchange at Hutch- 
inson, Kan., to take the place of the Cush- 
man exchange, which was recently closed 
up by the United States Court, and will also 
build an exchange at Newton, Kan., within 
60 days. 





A Good Thing for Telephone Companies. 

We illustrate in this issue the very simple 
apparatus and method whereby the present 
large outlay for underground cables promises 
to be reduced nearly 50 percent. Telephone 
managers all over the country, particularly 
in the large cities, are today considering 
seriously the question of placing their wires 
underground and preparing for a change 
from the grounded to the metallic circuit. 
which, leaving out the question of cost, is 
what every telephone man would like to 
furnish to his subscribers. The rapid exten- 
sion of the long distance wires and the 
superior quality of the service thereon draws 
the line on grounded circuits—and, like the 
Chinese, they must though it may be 
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easily. The transposition plates are inter- 
changeable andcan be made up readily at 
the office or factory as ordered, and are 
simply attached to the connecting plate by 
screws. The copper lid is then soldered on 
the box and the joint is complete. When it 
is desired to increase the number of metallic 
circuits, or use all wires in that way, in any 
cable connected as described, a plate with 
the proper transpositions, or with the wires 
connected in pairs as required, is substituted 
for the original plate. The lid of the box 
can be removed and replaced at any time in 
a few minutes by the use of the soldering 
iron. The copper box occupying not over 
twice the space of the ordinary lead sleeve 
is a decided improvement thereon. 
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Tie Telephone Girl Again. 

The young men of the daily press of the 
country delight to write about that myste. 
rious and nearly always sweet-voiced being. 
the telephone girl. A bachelor reporter jp 
the Albany Journal presents the latest coy 
tribution of this kind: 

The telephone girl is an interesting crea. 


ture, and she knows a great deal more 
than you imagine. She is _ pretty—of 


course she is—she dresses with nice taste. 
and if the dyspeptic old fossil who is won, 
at times to scold her over the telephone for 
some trivial thing, such as switching him on 
to an undertaker when he wanted to speak 
to some one at the bank, could only cxtch g 
glimpse of the smiling face at the other end 
of the wire, he would feel that he des»ryeq 
a thrashing for his conduct. 
And he would, too. 
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Fic. 1.—ReimLy SysteM. —PLAN OF SHEET COPPER JUNCTION Box E, SHOWING CABLE SECTIONS C AND ID ENTERING Box, 


slowly. The exodus has already begun in 
New York, Brooklyn, Buffalo and other 
large cities connected by the long distance 
Anticipating this change the con- 
ductors of cables are now generally made up 
in twisted pairs instead of the 
single conductors as has been usual hereto- 
fore, the *‘ bunched ” cable being useless for 
metallic circuits on acccunt of the difficulty 


wires. 


‘* bunching ” 


in securing parallel and contiguous pairs. 
When conductors ure twisted in pairs, how 
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AND CONNECTING PLATE BIN Postion. 


When it is considered that this method 
enables a company to order the best type of 
cable made, use it to its full capacity and in 
combination, keep up with the progressive 
demand for metallic circuits, avoid filling 
their conduits with cables which may be 
ruined or laid aside in a few years, and save 
interest and depreciation on plant not in 
actual service, and also duct or right of way 
charges on same, it is probable that its value 
will be promptly recognized. The New 





The telephone girl is a girl of the period, 
She can rattle off an abundance of slang «pon 
the slightest provocation, and if occasion re- 
quires it can give expression to some curious 
comments on matters political. The fact 
that she constantly hears old Dash, who has 
held office since the days of Andrew Jack. 
son, talking with some other veteran, is the 
reason for this. She can tell you if she 
wants to on what night last week young De 
Smith's baby was taken sick with the colic, 
and how the worthy pater could not be 
found, but was finally discovered with a 
















Fra. 2. 
AND TRANSPOSED 


ever, and it is desired to use the cable for 
single circuits, the cross-talk between the 
two wires of a pair is so great that but one 
conductor of the pair can be used satisfac- 
torily for distances over 500 feet and the 
practice is to ground the twin wire at the 
office and terminal. This reduces 
the capacity of the 100-conductor cable to 50 
subscribers, as would be the case if the com- 
pany was prepared, financially and other- 
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THROUGH SPRINGS I AND WIRE H on TRANSE 
York and New Jersey Telephone Company 
are using the plates extensively, and with 
results gratifying to the company and to 
yeneral Superintendent J.C. Reilly, who 
received letters patent for this invention in 
April last. Being a practical telephone man 
of long experience, Mr. Reilly is familiar 
with the needs of the hour, and has worked 
out an invention at once original and of 
practical value. 
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Fie, 3.—PLAN OF TRANSPOSITION PLATE. 


wise, to connect up and handle the subscrib 
ers on metallic circuits. Before subscribers 
can be so handled, much time and money 
must be spent for underground conduits, 
cables and central office equipment of suit- 
able character. During the transition from 
single to metallic circuits no wide awake 
manager will care to increase his stock of 
‘bunched ” cable, and the object of this 
invention is to enable him to purchase the 
most improved type of cable and use each 
conductor for a subscriber as in the old style 
cables, or, if desired, a combinution of single 
and metallic until all wires are 
required for metallic circuits. 

This is accomplished by the use of a con- 
necting plate PB (see Fig. 1), to which the 
conductors F' and G (see Fig. 2) of the cable 
sections Cand D are connected in regular 
order in a copper junction box # and a 
transposition plate A (see Fig. 3), whereon 
the wires of the pairs which are required for 
single circuits are systematically transposed 
so that no two wires are parallel or con- 
tinguous for more than the distance between 
junction boxes which should be placed about 
500 feet apart, whether on aerial or under- 
ground cable. The work of connecting the 


circuits 


conductors to the plate is done quickly and | 


x», All the towns in the Inland Empire, | 


says a Portland (Ore.) exchange, are keeping 
up with the procession, and some of them 
are making great strides of progress. Colfax 


has just ordered a plant for 85 additional arc | 
lights, and Moscow has ordered a 500 incan- 


descent plant. The system of long distance 
telephones in use in that section throw com- 
pletely in the shade the telephone system in 


this vicinity. 


Serman Silver... 
POR csccces 00 
Hard cudber.. 


Tanned copper. 





Telephone lines branching | 
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—SIDE VIEW OF JUNCTION Box, SHow1nG ConpuctTors F AnD G or CABLE SECTIONS C AND D ENTERING PLATE B 


-OSITION PLATE A. 


congenial party indulging in the fascinating 
game of draw-poker. But she won't tell 
you this if she isa sensible girl—which she 
is. She could also tell you the circumstances 
which led to hot words over the wire ening 
in the well-known merchant calling the 
gray-haired banker ‘‘ an old skinflint.” She 
has heard the storekeeper asking his customer 
| for a little money on that account, and she 
has caught the reply of the former to the 
effect that he would call in the morning. 
She catches the faint chuckle, too, and 
| knows that the storekeeper will have to wait 
a little longer. 

She won’t tell you anything of the kind, 
but is not afraid to confidentially give you 
some points concerning Brown, the young 
broker, who is considered a lady killer of 
| the first water. Brown has bored sever:! of 
| the girls to death with his attentions. The 
| other evening he rang, and when answered, 
asked in a confectionery voice if the ear 
one would go and take some cream with 
him. But the night operator was at the in 
strument, and he was quite amused.  Rais- 
ing his voice until it reached a fortissi/i he 
cried *‘ Rats,” and the shock was so vreat 
| that he could hear the instrument drop |rom 
Brown’s hand and knock against the wall. 

Poor abused Brown. 


| The exchange room of the Hudson liver 
Telephone Company on Broadway is where 
| 15 girls chew gum and chatter all day Jong. 
| What noise they make! They are seated 
at a long table, and occupy high revolving 
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Fig. 4.—END VIEW OF PLATES A AND B. 


from Colfax reach Spokane Falls and Walla 
Walla via Lewiston, a distance of about 100 
miles. Portland, to equal this, should have 
telephone lines to Vancouver, Hillsboro, | 
Forest Grove, Salem and all the other towns 
in the Willamette valley and even to Tacoma 
and Seattle. A five minutes conversation 
over one of these lines at a cost of 50 cents | 
would be a great thing for the public at both | 
ends of the line. 


| 
| 
| 
| 
| 
| 
| 


chairs. The switchboard is directly in front 
of them, and they make connections by pull- 
ing plugs out and putting them in different 
places. The telephone receiver hangs from 
the ceiling, and need not be taken in the 
hands, as it is supported, and the transmit- 
ters are of the Edison-Blake pattern. 

There are now about 1,500 subscribers, 
and each girl takes care of 100. This seems 
like a great many, but after a little practice 
they become very expert, and can handle 
their work easily and well. 
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Naturally, one would think that the tele- 

phone girl would grow sour-tempered as the 
days roll by, but she doesn’t; and it’s a 
wonder, too. There is that plaguey old 
busy-body on number blank,who gets angry 
if she isn’t accommodated in less than 10 
seconds, and then there is that smart young 
man who is always dispensing complaints, 
lerly asking about the fair one’s health, 
| extending an invitation to indulge in 
ne soda. If the latter only knew how 
ich amusement he creates for them all, he 
uld forever hold his peace. 

Is that you, Central ?” is the burden of 

song she hears allday. ‘‘ Yes,” she re- 
s. ‘*Then give me number Dlank,” 
mes next, and then there is a pause. Per- 
ps no one answers at the end of the line, 
| the party of the first part indignantly 
irts out: ‘‘ Tsay, Central. are you going 
give me number blank” ‘‘ Why, yes; 
done so,” she answers. ‘‘ No, you 
vent. I’m ina hurry and can’t wait all 
y,” is sent back, and then the telephone 
| smiles sweetly and tries to find out the 
uble. . And all this time the man who is 
. hurry swears softly to himself, forget- 
» that he is near the transmitter. 
sut nevertheless the telephone girl’s lot is 
t such an unhappy one, and there are lots 
sunbeams in her path. 


; Geils 
I'he Missouri and Kansas Telephone 
Company. 


President J. R. Mulvane, of the above 
mpany, has issued the following statement 
the stockholders : 

It is our pleasure to hand you herewith 
utement of earnings of your company for 
e six months, ending June 30th, 18389. 

Your directors have deemed it prudent 
strengthen your company and adopt such 
rate of dividend as can be maintained. 
le fine earnings for the second quarter we 
n hardly expect to duplicate ; our plant 
ust be putin good order for the coming 
inter’s storms. We have had our share of 
e depression from short crops, and we now 
ok forward to an immediate revival of 
isiness, as our region has been blessed with 
onderful crops. This will make added 
mands on us for more plant, all of which 
ikes more valuable your property.” 
Treasurer N. R, Ferguson’s statement is 

follows for the two quarters : 
For the three months ending March 31st, 


439 


SS earnings $101,764.75 


ISS EXpenses a0) Scie 94,717.82 
t earnings : $7.046.93 
rplus December 31st, 1888. 7,084.06 





nount required to pay dividend No. 17, 
payable May 15th, 1889, three- 


fourths of one per cent 9,094.50 
t balance March 31st, 1889........... 5,036.49 
st of construction for the quarter. . 4,490.35 
st of repairs and reconstruction for 

the quarter Brakes 26,275.54 


any other instrument. It is ‘‘dead beat,” 
and known as a zero gauge. 

When the long pointer stands perpendicu- 
lar, or at 0, the current is normal for any 
current to which the gauge may be set, from 
one to 50 amperes. The figures ‘‘ Above” 
and ‘‘ Below ” denote the number of amperes 
above or below the normal. The gauge 
shown in the cut is set for a normal current 
of 10 amperes, and one above would be 11 


| amperes, or one below would represent nine 


amperes. The pointer shown in the opening 
in dial indicates the direction the current is 
flowing, and will point toward the negative 
binding post while it will make no difference 
with the long pointer. 

The gauge is also furnished with an alarm 
attachment which wil! ring the bell shown 
at any desired variation of the current above 
or below the normal point. This is of great 


advantage to any one operating an electric 
light plant, as attention is immediately called 
when anything is wrong. 

The simplicity of this gauge makes it 
reliable and valuable. 

A smaller size of the gauge is made for 
fire alarm circuits, and the zero or normal 
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A New E vecrric Lieut GAvuGeE. 


point is set to compare with the standard 30 
used by the Gamewell Fire Alarm Telegraph 
Company. When the current drops to a 
certain point, or the line is broken, the alarm 
bell will ring until stopped or attended to. 
There is quite an advantage in this gauge 
over the ordinary galvanometer, as it is not 
affected by any outside influence. The 
pointer comes to rest instantly, and the read- 
ing is greatly multiplied ; one degree on the 
galvanometer will vary the pointer on the 
gauge about one inch in space, making it 





very easy to read. 
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Victor PLUG 


Yumber of subscribers added........... 337 
umber of subscribers discontinued... 318 
et gain during quarter... os 19 
tal number exchange subscribers 6,407 


For the three months, April, May and 
une, ending June 30th, 1889 : 
iross earnings : 
TOSS CXPeCMNSeS ... 2... 6. eee ee ee erovnee 
et earnings $24,070.70 
et earnings, second quarter 7,046.93 


$104,641.34 
80,570.64 


a 31,117.63 
ividend No. 17, paid May 15th, 1889, 
three-fourths of one per cent..... 
salance June 30th sone 
\mount required to pay dividend No. 
18, one per cent. payable on or 
before August 15th one 12,126.00 


9,094.50 
22,023.13 


salance to surplus..................-++. 9,897.13 
ost of construction for the quarter... 8,714.26 
ost repairs and reconstruction for 
quarter Baweedds eneeiens 11,359.38 
Number of subscribers added......... 341 
Number of subscribers discontinued. . . 354 
Vet loss . pega hones 1 
otal No. exchange subscribers........ 6,394 


ee ——_. 
A New Electric Light Gauge. 

The Standard Electric Time Company, of 
New Haven, Conn., are now introducing 
heir new electric light gauge, which they 
have had a great deal of inquiry for since it 
was exhibited at the electric light conven- 
tions in Boston and Pittsburgh. It has now 
been completed and thoroughly tested, and 
will no doubt meet with a large sale. There 
ire many advantages in using this gauge in 
central electric light stations. It has a large 
ind clear dial about six inches in diameter, 
and can be seen at a greater distance than 


AND SWITCH. 
The Victor Are Plug and Socket. 


The above cut represents a form of plug 
and socket that is a very desirable affair for 
switching are light, power and other heavy 
currents. It is known as the Victor Arc 
Plug and Socket, and is manufactured by 
The E. 8. Greeley & Co. 

While the device is new and novel, it is 
not so in the sense of being experimental or 
untried, as a number of them have been in 
use during the past year under the severest 
conditions in are light service, and bave 
given unqualified satisfaction, which has led 
to their exclusive employment in stations 
where they have been on trial. 

The socket, as will be seen, consists of a 
double chamber of solid cast brass, into 
which the plug can be quickly thrust or 
withdrawn. The plug consisting of heavy 
spring metal of appropriate shape secures 
broad surface contacts on its four distinct 
faces as well as the edges, which not only 
guarantees the connection, but holds the 
plug firmly in position. 

As no time is lost in fitting the plug to 
socket in making changes, but quickly 
snapped into place, the most rapid character 
of work in switching is the result. 

The sockets are also madein a duplex 
form when required, so that the second con- 
nection may be established before the first 
is disturbed. 

The sockets may be neatly mortised into 
cabinet work and fitted almost flush with 
the wood surface, and thus make a very at- 





tractive as well as convenient switchboard. 





A Noble Metal. 
To THE Eprror oF ELEctricaL REVIEW: 

Charles Wood, an assayer, in 1741 found 
in Jamaica some platina which had been 
brought from Carthageva and which he for- 
warded to London for inspection as a 
curiosity. 

The first to mention platina by its present 
name, however, which means “‘ little silver,” 
was Don Antonio Ulloa, a Spanish mathe- 
matician, who, in 1735, accompanied the 
French academicians who were sent to Peru 
by their sovereign to measure a degree of 
the meridian in order to determine the figure 
of the earth. 

After his return he published at Madrid 
in 1748 a history of his voyage, and men- 
tioned the abandonment of the gold mines in 
the territory of Choco on account of the 
presence of platina, which being too bard to 
easily break or calcinate, the gold could not 
be extracted without much expense and 
great difficulty. 

It is reported in the Chemical Annuals for 
July, 17¥2, that the miners of Choco, dis- 
covering platina was a metal, began to use 
it in adulterating gold, in consequence of 
which the Court of Spain, fearing disastrous 
results therefrom, attempted not only to pre- 
vent its export but to conceal the discovery 
of the metal from the world. 

To effect this all gold brought from Choco 
to be coined at the two mints of Santa Fe 
was carefully inspected, and all platina 
separated and given to the king’s specially 
appointed officers, and when a sufficient 
quantity had accumulated it was taken to 
the river Bogota, about two leagues from 
Santa Fe, or to the river Cauca, about one 
league from Papayan, and in the presence of 
witnesses thrown into the rivers. 

From the great specific gravity of this 
metal, it being the heaviest known, together 
with its malleability and ductility, and the 
fact of its great resistance to the action of 
acids, alkalics and sulphurs, it has become 
known as the ‘‘ metal of the chemists.” 

Some ot the most important discoveries 
of modern chemistry would have been im- 
possible without the aid of platina. Itis so 
soft it may be readily cut with the scissors, 
and when formed into a mirror, reflects but 
one image. 

Platina has been found in various parts of 
the world, Peru, New Granada, Brazil, St. 
Domingo, and in the gold washings of Cali- 
fornia, Australia and one ; but the prin- 
ciple source of supply is in the Ural Moun- 
tains of Russia and the auriferous sand of 
Kuschwa, in the Auralian Mountains of 
Siberia. 

Platina is rarely found in pieces larger 
than a few grains in weight. 

The chief uses of platina are for the 
various apparatus used in chemical] labora- 
tories, such as crucibles (first crucible was 
produced in 1784), spoons, blow-pipe points, 
tongs, forceps, and boilers or stills for con- 
centrating sulphuric acid. A still of this 
kind, valued at 95,000 francs, was exhibited 
at Vienna in 1873, capacity 20,000 pounds 
of sulphuric acid daily. 

An ingot valued at $20,000 was exhibited 
at the London Exhibition of 1862. 

On account of the high degree of heat re- 
quisite to fuse or melt platina— melting 
point 1,460° to 1,480°—it is the only metal 
used for making the pins of porcelain teeth, 
and on account of its value and lack of any 
known substitute, has become the greatest 
item of expense in their manufacture. 

It is also utilized for making fine jewelry. 
and a great and growing demand has been 
but recently created by the development of 
electricity. 

The Russian Government began coining 
platina for general circulation in 1826 and 
continued until 1845, when by an imperial 
ukase the coinage was discontinued and the 
$2,500,000 issued called in because of 
the great fluctuation in the price of the 
metal. 

The average production of platina metal 
from 1828 to 1845 amounted to 2,623.8 
kilos or 5,784.48 Ibs. perannum ; from 1875 
to 1884 inclusive, the average yield of the 
Russian mines was *3,483.3 Ibs. per annum, 
showing a decrease since 1882, the maximum 
year, of 45 per cent. in the yield. The 
Russian mines yield 80 per cent. of the total 
product of the world. 

The price of platina, which has always 
ruled very high in consequence of the con- 
tinually increasing demand, the limited 
source of supply, without any new dis- 
coveries of moment sufficient to relieve the 
market, is constantly advancing, so rapidly 
indeed as to cause serious apprehensions for 
the future. 

Those industries whose manufactures de- 
pend largely on platina as their chief ele- 
ment of cost (and with no known substitute 
in sight), such as stills, crucibles, porcelain 
teeth, electrical and chemical apparatus, 
etc., are suffering more or less seriously 
from tnis increase in price, and for self pro- 
tection it would seem will be obliged to ad- 
vance prices proportionately. 

Philadelphia, August Ist. 


*Above figures are from the latest statistics ob- 
tainable, up to May, 1888. Russian officials are 
said to be very dilatory with their reports. 














.... The Soldiers’ Home Electric Railway 
Company, Montgomery County, Ohio, has 
been incorporated, with a capital stock of 
$50,000. 

.... The action of the Postmaster-General 
in asking the Western Union to handle the 
Government messages for a mill a word, is 
not meeting with popular approval. The 
press generally condemns the action. 


...- Minneapolis, Minn., is considering 
two electric railway schemes. One of the 
ordinances presented was a franchise to 
Willlam Dawson, William Lindeke, Amherst 
H. Wilder, Theodore L. Schurmeier and 
Edward G. Rogers, and it has a tenure of 
50 years and agrees to carry passengers for 
a single fare of five cents. The other is to 
grant a franchise to William Pitt Murray, 
C. D. O’Brien, Albert Scheffer, Eugene A. 
Hendrickson, Charles H. Lineau, I. V. D. 
Heard, Chas. L. Haas and E. L. Maben, and 
the right is given the company to designate 
the streets over which they may be permitted 
to operate their lines, the same to be in 
writing, and the franchise is to run but two 
years. One half of the line is to be com- 
pleted and in operation within one year and 
the balance within two years. It is to reach 
the business center, connecting all suburban 
districts. 





a 
Electrical Work in St. Louis. 

The investments now made and shortly to 
be made, and the values of the electric 
plants in St. Louis, are given in the Post 
Dispatch as follows : 


Bell Telephone Co..... , - $400,000 
Municipal Electric Light & Power Co 400,000 
Missouri Electrical Co., capital stock. 60,000 
United Electric Light & Power Co .. 50,000 
St. Louis Lluminating Co .. . 175,000 
Brown Plant, to be erected... ee eo 60,000 
Fire and Police Telegraph and Telephone... 250,000 
Western Union Telegraph Co............ 100,000 
Isolated Electric Light Plants. 400,000 
ee, PE cnctscn oe vasseese 20,000 
District Messenger Service, estimated...... 10,000 


Total ip iaeneawpaee $2,915,000 
There are nearly one hundred buildings 
lighted by electricity from isolated plants 
furnishing from 40 to 1,600 16-power incan- 
descent lamps, and from 10 to 50 2,000- 
power arc lights. These plants average 
nearly $5,000 each. 

Of the isolated plants used for private 
illumination that of the St. Louis Exposi- 
tion, in Music Hall, is the largest, costing 
about $10,000. This plent is being added 
to in preparation for the Electrical Exposi- 
tion which will open next September. At 
this exposition every character of electrical 
contrivance will be presented. 

The contract for lighting the city of St. 
Louis, recently let, is one of the largest 
municipal contracts for electric lighting ever 
closed in this country. With a view of 
securing the best service and figures the old 
dividing line of Wasbington avenue was 
preserved. 

On the Ist of next January the city’s con- 
tracts with the gas companies expire, and 
after that date the streets of the city 
north of Keokuk, more than 300 miles in 
length, and the alleys will be lighted by 
electricity. As far as lighting the public 
buildings the city stands on the same plat- 
form as private consumers, being bound by 
no contract with the gas companies. The 
wires have already been placed in the public 
buildings, which will be lighted with elec- 
tricity as soon as the plants begin operations. 

The superintendent of the Municipal Elec- 
tric Light and Power Company, speaking of 
the extensive use to which electricity is be- 
ing applied in St. Louis, said; ‘‘ When com- 
pleted, the plant of the Municipal Company 
will represent $1,000,000, and I think it a 
very safe statement to make that before the 
expiration of the coming 12 months the elec- 
tric plants of St. Louis will represent an 
investment of more than $5,000,000.” 

Two street car companies, the St. Louis 
Railway Company and the Lindell Railway 
Company, are now engaged in changing 
their motive power and constructing over- 
head electric systems, requiring immediate 
investments of over $200,000. Extension 
of the systems on these lines and the adop- 
tion by other companies now having con- 
tracts under consideration will, within the 
next 18 months, increase the investment in 
electrical plants for street car locomotion to 
nearly $750,000. 
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* The Metropolitan Electric Railway at 
Portland, Ore., is being pushed rapidly to 
completion. 


* * The petition of the street car company 
of Augusta, Ga., for privileges to employ 
electricity as a motor was favorably acted 
upon by the railroad committee of the coun- 
cil. 

* * The electric light plant of the Penn- 
sylvania Steel Company, Harrisburg, Pa., 
has received an additional Jenney dynamo, 
ind is now being placed in position. The 
entire works will be then furnished with 
electric light. 


* * The Oakland Electric Light and 
Motor Company, of Oakland, Cal., has 
erected an iron tower 100 feet high, at the 
junction of San Pablo avenue and Broad- 
way, having five arc lamps, to demonstrate 
ihe efficiency of its system for street lighting 
to the city. 


* * An effort is being made to effect a 
compromise between the two electric rail- 
road companies at Reading, Pa.—the East 
Reading and the Neversink Mountain—now 
war, both of which desire to occupy 
South Ninth street, this city. It is believed 
that the tracks can be laid side by side, or 
that both companies can run their cars over 
one track from Penn street to Muhlenberg, 
where the routes diverge. The committee 
on railroads will hear all parties interested 
this week. 


at 


* * Mr. W. B. Knight, chief engineer of 
the Northeast Electrical Railway Company, 
of Kansas City, Mo., who bas the contract 
to build the road for $250,000, closed a con- 
tract with the Thomson-Houston Electric 
Company for all the electrical appliances 
for the road. The electrical equipment will 
consist of three 80 horse-power electrical 
dynamos, the furnishing of 10 cars with tw 
15 horse-power electrical motors each, the 
electric lighting of cars and power house, 
and all other electrical work necessary. The 
contract is for about $50,000. 


* * Work on the power plant at Troy, 
N. Y., forthe electric railway is progressing 
rapidly, and in a very few weeks the people 
who travel over the Troy and Lansingburgh 
line will have an opportunity to determine 
whether or not an electric road is a success. 
The two big boilers at the Lansingburgh 
barn are in position. Their combined horse 
power is 248. The engine is being placed in 
position. This week the company will lay an 
experimental stretch of the new Johnstown 
patent street car rail, in front of the Lansing- 
burgh park. The cars will be running 
from the Waterford bridge to the city line 
by September 1st. 


** The Denver Tramway Co., Denver, 
Col., has contracted for the rails, electrical 
materials, ties, spikes, and all other material 
for the South Broadway electric motor. As 
fast as the material arrives it will be dis- 
tributed along the proposed line of the road 
on Broadway, from Alameda avenue to 
Sheridan avenue, and as soon as a sufficient 
umount is on the ground the work of con- 
struction will commence. The cars have 
also been ordered and will be built in Denver 
All the material that it is possible to get here 
is to be furnished by Colorado factories. It 
was intended to take the power for the new 
line from the company’s power-house on 
Broadway and Colfax avenue by wire out to 
the new line, but the company has finally 
decided to put up a power-house at some 
point on the line of the new road, the lots 
for which have been secured. In all proba- 
bility this new line will be in running order 
inside of 90 days. 





The Plymouth and Kingston Street 
Railway. 

The electric railway, built by the Thom- 
son-Houston Electric Company for the Ply- 
mouth and Kingston Street Railway Com- 
pany, has been in operation since June 8th 
without interruption. The track four 
and one-half miles in length, is built of steel 
T-rail, and extends from Jabez Corner about 
a mile and a half below the center of Ply- 
mouth, and through Sandwich, Market, 
Leyden, Main and Court streetsin Plymouth, 
and through what is known as Spirit Pas- 
ture into Lower Kingston. The road 
composed of a number of sharp curves and 
grades, the most difficult being Spring Hill 
on Market street. The track makes a sharp 
curve from Sandwich street, and strikes at 
once a grade of 10 per cent. which the cars 
have to ascend, and upon reaching the top 
of the hill, makes a double curve in Main 
through Leydenstreet. It will be seen from 
the above that a severe strain is put upon the 
motors, and that a motor car with a tow car 
attached, loaded with 125 passengers, will 
climb this hill with apparent ease, speaks 
the highest praise of the Thomson-Houston 
apparatus. The motor cars, three in number, 
are each equipped with two 15 horse power 
Thomson- Houston motors, and receive power 
for operating from the Plymouth Electric 
Light Company, which operates an 80 horse 
power Thomson Houston generator. The 


is 
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Shall Electricity Supplant Hanging. 


CONCLUSION OF TESMIMONY IN THE 
KEMMLER CASE. 

The Review has published the main 
features of the interesting testimony in this 
case, in which the attorney, Hon. Bourke 
Cockran, is endeavoring to prove that the law 
condemning his client to be killed by electric- 
ity is a ‘‘ cruel and unusual” means of end- 


ing life. The further taking of testimony,after | 


leaving New York, was resumed in Buffalo, 
and continued a few days last week. It 
was concluded last Thursday, and the referee 
will revise the testimony and submit it to 
County Judge Day, of Cayuga County, and 
the case will be argued on September 4, un- 
less the Judge orders otherwise. 

The substance of the Buffalo testimony 
we give below : 

A tabulated statement as to the resistance 
of electric currents, made out by Prof. Gray, 
was Offered in evidence, but was objected to 
by Mr. Cockran on the ground that it did 
not show the size of the dynamo used nor 
the length of contact. It was admitted. 

Dr. J. A. Hoffmeyer was the first witness. 
He testified to making a post-mortem in the 
case of Lemuel W. Smith, who was killed 
in 1881 by an electric shock at the Brush 
Electric Light Works in this city. 

Testimony in regard to the death of Smith 
was also given by Philip Fogarty and Police- 
man Harrington. 

Dr. Joseph Fowler was next sworn. He 
was coroner in 1881, when Smith was,killed 


THe PLymMovuTtTH AND Kinasron ELectric Roap. 


single trolley overhead construction has 
been used throughout the length of the line. 
Almost the entire route overlcoks the beau 
tiful Plymouth harbor, which makes it a 
very pleasant ride, and the fact that the 
railway company has to run two trains each 
way, consisting of a motor car and one tow 
car attached, and that over 2,000 passengers 
are carried a day, proves the popularity that 
the railway has gained with the citizens of 
the two towns. 


————_ +> -——— 
’ 


* * The success of the East Side Electric 
Railway, in Cleveland, Ohio, has been so 
great, and its popularity with the citizens of 
Cleveland has been so marked, as detailed 
in our paper recently, that it is not surpris- 
ing that we have to record this week that 
another street railway company in Cleveland 
has decided to adopt electric power upon its 


lines. This company is the Broadway and 
Newburgh Street Railway Company, of 


which Mr. Joseph Stanley is president, and 
is now operated by horses. The contract 
which this company has signed calls for 16 
complete electric car equipments of the 
latest Sprague type, and using the Sprague 
improved electric railway motor, necessary 
dynamos, station equipment and other neces- 
sary apparatus. 


at the Granson street works. 
ent at the autopsy, and later made one for 
his own benefit. The different organs were 
about normal, but the blood was thinner. 


By Mr. Quimby—Did you make any effort to 
1 did 


trace the current ? A.—l did. 


Q.—How could you do it’ A.—I noticed that 


there was a discoloration extending across the ; 


chest from one shoulder to the other. 

Q.—It looked black and blue? A.—It did. 

By Mr. Cockran—Now, doctor, there was no ap- 
parent cause of death, was there ? A.—No apparent 
cause ; no, sir. 

Charles C. Weber, who until a short time 
ago was superintendent for the Brush Elec- 
tric Light Company at Buffalo, said he re- 
membered the night that Moulton was killed 
on Michigan street, and visited the spot soon 
after the accident. Besides the regular light 
wires running through the street there was 
also an incandescent wire. The witness ex- 
amined the wires near where the accident 
occurred, and found one crossed over three 
or four others. He also told of the strength 
of the machines. 

‘* What was the voltage of the machines 
running that night ?” asked Mr. Quimby. 

‘‘They were for 650 lights, alternating 
dynames, with a voltage of 1,000,” ans- 
wered Mr. Weber. 

Mr. Cockran wanted to know what kind 
of a current one wire hanging over three or 
four more would produce. 

Mr. Weber thought it would be alternat- 
ing. 

Mr. Weber’s statement as to the voltage 
of the current the night Moulton was killed, 
namely, 1,000, was considered important 
by the referee, as that is exactly the strength 
of the machine fixed up for Kemmler. 
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| apparatus it was proposed to use. 


Dr. George E. Fell was sworn by the 
State. His testimony was very amusing, 
and at times he became very warm under 
the pointed cross-examination of Mr. Cock. 


an. 

‘*In 1887 did you have occasion to use a 
current of electricity for the extermination 
of dogs in this city ?” asked Mr. Quimby 

‘*[ did,” was the reply. i 

The doctor explained at length one of the 
experiments on a dog about 50 pounis 
The dog was put under the infly, 
ence of chloroform, his heart exposed 1, 
view, and artificial respiration kept up. 
The dog was placed in the box, which 
forms part of the apparatus, still unco 
scious, and an iron bit being put in his 
mouth, he received a shock of electricity. 
The heart stopped beating instantly, and t), 
dog became a mere mass of flesh. 

‘* From what you know about electricit 
what do you say as to whether or not deaii; 
can be produced painlessly by an artificial! 
generated current ?” asked Mr. Cockran. 

‘* My belief is that death can be produc: 
by electricity painlessly and certainly, s 
that respiration cannot be renewed.” 

‘*Can you tell what voltage would | 
sufficient to cause death in every instance » 

‘IT don’t know exactly how I can answe: 
that question,” replied the doctor, *‘ withou 
experiments having been made on humai 
beings.” 

Charles F. Durston, warden of Aubur: 
prison, was called by Mr. Cockran, Distric 
Attorney Quinby having rested his case 
He said that the paraphernalia was prepared 
by H. P. Brown. It was ordered undei 
contract with the Superintendent of Prisons 
The contract was accepted in evidence by 
Mr. Cockran. 

Mr. Durston als: 
said that the con 
tract called for an 
alternating current 
a dynamo, elec 
trodes, and every 
thing required ex- 
cept the lamp board 
This is an attach 
ment for the wall, 
with about 28 lamps 
to indicate the force 
furnished by the ex 
ciler. The appara 
tus will be used for 
Kemmler if it works 
well. 

‘Will you us 
it?’ asked Mr. Cock 
ran. 

‘*After it has been 
tested.”’ 

‘*On Kemmler ? 

‘‘No; after a 
proper test, a scien- 
tific test. If it does 
not prove upto what 
the agreement calls 
for we shall not use 
it.” ‘* What test do 
you propose?’ asked 
Sir. Cockran. 

Mr. Durston ad 
mitted that the only 
test would be that 
on Kemmler. He 
said the lamp board 
would be an ad 
ditional precaution. 
The wiresare placed 
in position, but the 
apparatus has not 
been started. He had 
not examined the electrodes. They had 
only just arrived. He did not know how 
they looked. He understood that the con 
tract required Mr. Brown to conduct the execu 
tion, but he had an idea that the time of the 
original contract had expired. He supposed 
that the law would rely upon himself to touch 
the button. He admitted that hejwas scientifi 
cally ignorant of the effects of electricity. 

Mr. Cockran suggested that he knew about 
as much on the subject as ordinary men, 
and a little more than the experts. 

Mr. Durston said the appliances furnished 
by Mr. Brown would be used unless he was 
satisfied that some other appliance was 
deemed better. He did not regard Mr. 
Brown as a volunteer. He had been em 
ployed and would be paid asan expert. Mr. 
Brown would get no pay until the apparatus 
was put up and ready for operation. He 
thought the amount to be paid Mr. Brown 
was $1,600. The diagram already presented 
in evidence was shown to him showing the 
He said 
it was correct, except that the chair was not 
presented as reclining sufficiently. 

Mr. Brown was subjected to a cross-ex- 
amination at the hands of Mr. Cockran as to 
the tests he had made. 

It was agreed between Mr. Hatch and Dis- 
trict Attorney Quimby that the evidence of 
the boy who was shocked at the time the 
negro Moulton was killed should be taken 
here later on. It was also arranged to have 
taken the testimony in New York of a man 
now in the hospital who had his hand burned 
by a contact with an electric wire and then 
the taking of testimony was declared ended. 
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A Boston View of the Electrical 
Industry. 

The active minds of the editors of our 
creat dailies are beginning to realize the 
wonderful growth and extent of electrical 
work. The magazines, the great weeklies 
and other general publications are taking 
notice of the results that this comparatively 
new science and its energetic apostles have 
wrought in the past 10 years. A very good 
irticle calling attention to this industry 
appears in the Boston Post of recent date, 
which, among other things, contains the 
following : 

A dozen years ago the electric current, be- 
yond the telegraph, electroplating and a few 
minor uses, was but little better than a play- 
thing. To-day there is scarcely an industry 
in which it does not play an active and in 
many cases a vital part. Its glittering light 
transforms night into day ; its tremendous 

volume welds our iron and steel ; its fierce 
heat reduces the diamond to combustion ; its 
limitless power carries our loads; its subtle 

orce annibilates time and space, and its 
presence may be detected in thousands of 
nanufactures, while its mysterious workings 
nables us to listen to the familiar voices of 
our friends hundreds of miles away. And 
yet, with all the results that have been 
ichieved, some of them so marvellous as to be 
ilmost beyond belief, itis the same unknown, 
ndescribable element that it has been for 
enturies, baffling the skill of the wisest and 
nost experienced and causing all the more 
vonder fromits very mystery. The starting 
point of this recent rapid growth in electrical 
liscovery may be dated from the invention 
f the telephone. Then came the practical 
lynamo, then the alternating current, which 
illowed the fluid to be adapted for different 
purposes, increasing its volume or its voltage 
is was desired, by means of converters, and 
thereby giving it a practicability never be- 
fore attained. This opened an almost un- 
imited field,which even now is by no means 
filled. The electric motor followed, discov- 
red, it is said, by a careless workman who 
made wrong connections between two dy- 
1amos, and was astonished to see one operate 
vithout any apparent cause, and this dis- 
very led to the transmission of electric 
power by wires from a central station, an 
industry that alone is today occupying 
millions of capital. The great impetus 
riven to electric development brought about 
ther branches of electrical research, so that 
many startling improvements have been 
made in all kihds of electric appliances. 
Signals of every conceivable description, 
nsuring speed and safety; devices for econo- 
nizing labor as well as time; articles for 
convenience and comfort, in fact, almost 
everything has been quickened and im- 
proved by the flash of the electric current. 
lhe public has finally become accustomed 
to marvellous tales, and when the statement 
is made, as was recently done, that Boston 
ind New York could be brought within two 
hours of each other for the transmission of 
freight and mail matter, no particular sur- 
prise was occasioned. Indeed, this feat is 
ar less wonderful than the fact that the 
human voice can be carried the same dis- 
tance instantly. Probably no one industry 
in the world is employing so much labor 
ind capital to-day as electrical develop- 
ment. The question is often asked, What 
is to be the future of all this develop- 
ment, and what results will be reached 
during the next half century if the present 
march of progress continues ? “That is 
probably a question that the most visionary 
‘nthusiast would be unable to correctl 
inswer. The electric fluid possesses m 
most immeasurable rapidity; its heat is 
the most intense known to science, and 
ne only has to witness the result of a light- 
ning stroke to be convinced of its limitless 
power. But how to produce and control 
this terrible agent to the best advantage is 
the still unsolved problem. It is an indis- 
putable fact that notwithstanding the great 
progress which has been made in electrical 
science, there is no current obtainable for 
light and power that does not traceits origin 
to the steam engine. The transforming of 
coal and water into electrical energy must, 
iccording to the laws of nature, be accom- 
panied with loss, and electricity thus pro- 
duced is expensive and in many cases entails 
serious objections, For street lighting, house 
lighting, and in many instances for the 
transmission of power, the present systems 
are wellenough. Yet they are the children 
of steam, and, being children, cannot yet 
achieve the deeds of their powerful parent. 
The energy is there, nevertheless, but man’s 
skill has never yet been able to produce it. 
The dream of every enthusiastic electrician 
is to see the steam engine relegated to its 
place beside the stage coach, and electricity, 
silent, powerful, rapid, the motive power of 
the world. Since the days when the primary 
battery was discovered, no substance has 
ever taken the place of zinc as the positive 
pole, and this metal is used to-day in all 


generating batteries’ even of the most im- 
proved pattern. 


The chemical destruction 





of zinc causes galvanic electricity, which 
would be as useful as dynamic could a suf- 
ficient volume and intensity be obtained. 
But the cost of zinc is too great to obtain the 
desired results. Some day a lucky mind 
will blunder on to a substance as cheap 
as petroleum and as common as salt, that 
can throw off electricity in immense 
volumes at a rapid rate at a nominal cost. 
When that day comes the coal will slumber 
in the mine, the furnace fires will be banked 
forever and enlightened man will hold up 
the steam engine as one of the makeshifts of 
the nineteenth century. 
—_——_ao—_———_ 
The Increase of Central Stations. 

The indications of a growing demand for 
the electric light are particularly evident in 
the Westinghouse central station depart- 
ment. A ReEvrIEw representative learned 
from General Manager Byllesby, of the 
Westinghouse Electric Company, on Satur- 
day last, that the total output of lamps for 
the month of July amounted to the large 
number of 28,600, distributed as follows: 

Johnstown, N. Y., 500; St. Joseph, Mo., 
750 increase ; Media, Pa., 1,000; Charlotte, 
Mich., 750; Coopers Sta., W. Va., 750; 
Arkansas City, Kan., 750; Pt. Pleasant, W. 
Va., 500; Dennison, U., 500; Mauch Chunk, 
Pa., 1,500; New York, N. Y., 12,000 in- 
crease; Pittsburgh, Pa., 3,000 increase; Wil- 
mington, Del., 750; Little Falls, Minn., 
500 ; Moscow, Idaho, 500; New London, Ct., 
750 increase; Clearfield. Pa., 500; Penn Yan, 
N.Y., 750; Sherman, Tex., 750; Downing- 
town, Pa., 500 increase; Aurora, IIls., 100 
increase, due to exchange; Dubois, Pa., 
1,000; Sumter, 8. C., 500. Total, 28,600. 
The same company also received during the 
month of July orders for are lighting appa- 
ratus as follows: Little Falls, Minn., 3 
lights; Colfax, W. T., 35 lights; McKees- 
port, Pa., 35 lights; Bay City, Mich., 70 
lights ; Petaluma, Cal., 35 lights;. Mauch 
Chunk, Pa., 50 lights ; Sumter, S. C., 35 
lights. Total, 295. 

These are pretty fair times for manufac- 
turers of electric lighting apparatus. 





— Craig R. Arnold & Company, manu- 
facturers of steam frictional dynamos for 
marine purposes, have just completed an 
electric light plant which will be placed in the 
yacht ‘‘ Restless,” chartered by Postmaster- 
General John Wanamaker recently. The 
steam dynamo and engine combined take up 
a space two feet square. It is a 60-light ma- 
chine, and has a six horse-power engine. 
No belts are used on the engine or dynamo, 
as the power is transmitted by paper pulleys, 
operated by friction. There are no cross 
head, piston rod or stuffing boxes attached 
to the engine, and the dynamo and engine 
are mounted on one bed plate. This plant, 
small as it may appear to be, will run three 
search lights of 8,000 candle-power, or 60 in- 
candescent lamps, 16 candle-power each. 
Recently the firm gave an exhibition of their 
search light. from the top of the old Repub- 
lican building on Market street, and the 
buildings over in Jersey were lighted up 
almost as clear as day, so powerful proved 
the light. The search light is a valuable 
assistance to mariners, for, by its use, they 
can navigate streams at night with the same 
safety as navigating by day. 

—— The Westinghouse Company before 
next December will probably have a25-candle 
power incandescent light on every lamp post 
in the great fashionable quarter known 
as the Northwest section in Washington, 
where all the millionaires, Senators, foreign 
ministers and swell clubmen most do congre- 
gate. The engineer commissioner of the 
district recommended that a contract be en- 
tered with the company, according to the 
terms proposed by the latter, to light all that 
section between K and Boundary streets and 
First street and Georgetown. The price to 
be paid is $18 per light per annum, which is 
the same as gas. The company proposes 
also to introduce lights in private residences 
at the present cost of gas. The success of 
the company is due to the energeti¢ work of 
Jas. Atwell, of Pittsburgh, who has presented 
the matter to the commisioners and leading 
citizens of the district. Work on the laying 
of the subterranean cables will be begun at 
once. The members of the company are 
still citizens of Pittsburgh. Mr. C. H. Jack- 


son is the president, and among the directors 
are James M. Guffey, George M. Wilson, 
James 8. Humbert, P. Foley and James 
Atwell. 





The Poet's View of the Dynamo as an 
Executioner. 
(Written for the Execrrical REvIEw.| 

How doth the little dynamo 
Improve its spinning coil, 

By gathering volts and amperes up, 
The murderer's head to spoil ! 

How merrily it seems to sing ! 
How bright its glittering spark ! 

Its joyous note is like a knell 
To him whose ways are dark. 


How quickly turns its armature, 
Revolving in the “‘ field.” 
The murderer's lot’s a hapless one 
‘Less Cockran him can shield. 
July 30, °89. F. C. SCHNEIDER. 
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—— The Julien Electric Car Company 
will install a storage battery plantin Indian- 
apolis, and run a number of its cars on 
Illinois street, the city council of Indian- 
apolis having granted the right. 


—— An electrical street railway company 
has been organized at Grand Forks, Minn., 
and will build a road as soon as possible. 
John L. Lewis is one of the projectors of the 
scheme, and is aided by local capitalists. 


—— The Oakland, Cal., Electric Light 
and Motor Company has erected an iron 
tower 100 feet high, at the junction of San 
Pablo avenue and Broadway, having five 
arc lamps, to demonstrate the effciency of 
its system for street lighting to the city. 


—- The Niagara Falls & Suspension 
Bridge Street Railway Company have de- 
cided to adopt electricity as the motive 
power of their line. They will apply to the 
Supreme Court for the appointment of three 
commissioners to examine into their wish, 
and their report can be accepted in line of 
obtaining the consent of one-half of the 
property owners along the line, as the law 
compels. 


— The New York Life Building at 
Kansas City was lighted by electricity last 
week for the first time, the new Brush 
incandescent electric light plant being given 
its first test. The plant consists of six ma- 
chines run by a 350 horse-power Corliss 
engine. There are 2,400 lights in the build- 
ing, and they illuminated the immense struc- 
ture brilliantly. Mr. C.C. Gartland had 
charge of the installation for the Brush 
Company. 

-— It is stated that the Thomson-Hous- 
ton Electric Company has purchased all the 
machinery, merchandise, patents, etc., per- 
taining to, or controlled by, the Van Depoele 
Electrical Manufacturing Company, Chi- 
cago, and will transfer the same to its fac- 
tory at Lynn, Mass., or make such other dis- 
position as may seem best. The Van 
Depoele Company will continue to transact 
its business for the present, will fill all or- 
ders received, carry out all contracts made 
and settle all accounts. 


—— The work of repairing and building 
at Gibson Electric Works, Chatham, N. Y., 
is progressing as rapidly as possible. One 
dynamo is running every day and at times 
three machines are in operation. A recent 
shipment of storage batteries went to New 
York and were used on an experimental 
trip on a Broadway street car which was 
run successfully by an electric motor. The 
car was also lighted from the same battery. 
Some of the way where the track was clear 
the car was propelled at the rate of 15 miles 
per hour. 


—— Mr. Blodgett, superiutendent of elec- 
trical construction on the Boston and Albany 
railroad, hopes to have the new lighting 
plant for the depot ready for use this week. 
Two Westinghouse engines of 60 horse- 
power each have been put up in the station, 
with the clutch system on the connecting 
shafting. Two Edison dynamos, each capa- 
ble of supplying 500 incandescent lamps of 
16 candle power will be used with one Brush 
dynamo for arc lamps. The lighting plant 
for the present will include about 16 arc 
lights, while the incandescent lamps will be 
equivalent to 600 of 16 candle power each, 
although anumber of them will be of 24 
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2) 
—— Omaha is fighting over the question 
of renewing its contract for city lighting 
with the gascompany. Many of the citizens 
want the electric light instead. 


—— Mr. E. E. Mandeville will hereafter 
act as local manager of the Kearney Electric 
Company, Kearney, Neb., and will be in 
charge of the entire system of electric light- 
ing. 

—— The Bridgeton Electric Light Com- 
pany, Philadelphia, Pa., will put in a 120 
horse-power engine and a 150 horse-power 
boiler. About 300 of the lights have been 
subscribed for. 


-—— The Media Electric Light Company, 
Media, Pa., has awarded to Joseph Seal, of 
that place, the contract for the erection of 
the company’s buildings, work on which 
will be begun at an early date. 
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—— The Duquesne Electric Railway Con- 
struction Company, Duquesne, Pa., elected 
W. J. Hammond, president; J. V. Patton, 
vice-president ; W. J. Hammond, Jr., treas- 
urer; W.J. Mc Elroy, secretary and general 
manager. 


— A Vermont electric company have 
just put into the Amoskeag mill at Man- 
chester, N. H., an incandescent plant of 500 
lights. They have also secured the contract 
for furnishing a woollen mill in Lewiston, 
Me., with a plant of 600 lights. 


—— The Somerville Electric Light Com- 
pany, Somerville, Mass., has put in a new 
150 horse-power boiler. A 200 horse-power 
engine has been ordered that will drive four 
dynamos. They now have a boiler capacity 
of 500 horse-power and with the new engine 
will have have a like amount of engine 
power. 


—— The United Gas Improvement Com- 
pany, of Philadelphia, has purchased the 
Heisler Electric Light Company, of St. 
Louis, and will enter actively into the elec- 
tric field. The name of Heisler will be re- 
tained, and company’s office will be in the 
Drexel Building, Philadelphia, and No. 10 
Wall street, N. Y. 


—— The electric light company at At- 
chison, Kas., expects to expend $15,000 in 
Atchison before cold weather. The pro- 
posed incandescent system will cost $10,000, 
and the new city street lights will cause an 
expenditure of $5,000. Work will be com- 
menced as soon as the contract for the city 
lights is signed by Mayor Waggener. 


The Thomson-Houston Company, 
Boston, Mass., are negotiating for the Rogers 
& Sheldon mill privileges, as they can then 
furnish light and power by water. It is 
said that the property could be purchased 
for $5,000 and considerable of the purchase 
money could be turned back into stock. It 
is thought that definite plans will be made 
at an early date. 





—— The electric current was turned on 
the wires of the Idaho Electric Supply Com- 
pany, at Hailey, Idaho, a few days ago, for 
the first time since the fire. As very ex- 
tensive repairs, including many poles, several 
miles of new wire, and many connections 
were rendered necessary by that disaster, 
the company officials watched the result 
with some anxiety. Everything worked 
smoothly, without a bitch. 


—— President W. A. Styles, of the 
Middleboro Electric Light and Power Com- 
pany, New Bedford, Mass., has made a 
formal offer of $17,000 to the Middleboro 
Gas and Electric Company for their plant 
and titles. The latter company has made 
no reply as yet to the proposition, but it is 
generally regarded as the easiest way to 
settle the case carried before the gas com- 
missioners in May, and on which they have 





and 50 candle power, 


made no decision. 
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The Westinghouse Motor. Jarger views of the motor. The alternating | count of the fact that no sparking is possible| * * The mayor of Milwaukee, the city 

In this issue is presented a large and in- | current motor nas been described at length | with these motors, no commutator being | engineer, and aldermen Ramsey, Oben 
teresting picture representing light and | jin these columns and does not need further used,the mines where gasses accumulate are | berger, Bechtner, Steinman, McCoy, Alt- 
power. The new Westinghouse clectric| mention here. We understand that the adopting them with much success. peter and Grant form a committee of that 
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motor is shown running a fan, the same cur- | Westinghouse Electric Company is arrang- * * The City Electric Company, Wil-| city to look into the electric road at Boston 
rent that furnish the power also supplying | ing for its introduction on a large scale, both | mington, Del.,is placing poles on the east side | with a view to adopting a system for Mil- 
incandescent light, Beneath appear two for stationary and railroad work. On ac- | for the electric lights recently contracted for, | ‘waukee, 
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The Butler Hard Rubber Co.— 
This well known and long established house is 
»ow manufacturing in large quantities bard 
rubber battery cells, under Kiel’s patents, 
vhich are meeting with a most generous 
reception from storage and primary battery 
manufacturers. The durability and insulat- 

+ properties of this cell are most highly 
commended by the users, and yet the com- 
pany, under improved methods of manufac- 
; re, are enabled to make the claim that it is 

‘cheapest in the market.” The fine 

ork done by this house in the past in the 

ec of hard rubber goods is well known to 

| users of such supplies, and is a guarantee 

the excellent work that will be done by 

tbem now that they have more actively 

ntered into the manufacture of hard rubber 
ctrical supplies. 

The Denver Consolidated Elec- 
trie Co. have placed an order for two 200 

p. Westinghouse automatic compound 
igines. Some four months ago, they con- 
icted with Fairbanks & Co., of St. Louis, 
lo. (agents for the Westinghouse Machine 

(‘o.), for a Westinghouse compound engine 

125 h. p., which engine Fairbanks & Co. 
raranteed would show a water consumption 

it to exceed 25 pounds per indicated h. p. 

r hour. The engine was duly shipped, 

id after being set up and run a short time, 

test was made, in order to ascertain the fuel 

conomy. ‘The test showed the water con- 
imption to be less than 23 pounds per in- 
licated h.p. perhour. On this showing, the 
Denver Consolidated Electric Co. awarded 
1e contract for their additional steam power 

Fairbanks & Co., for two 200 h. p. West- 

«house compound engines, as before stated. 


The Chicago Office of Westing= 
house, Church, Kerr & Co. have 
made a remarkable showing in the line of 

onomy, at the Aurora Electric Light and 
Power Co., Aurora, Ill. The original plant 

f this company consisted of a horizontal 
turn tubular boiler with a good automatic 
wine, heater, etc., burning the best quality 
f lump coal, which was found to be neces- 
iry under the conditions, at an average cost 
f from four to five dollars per night. This 
lant was replaced by a Hazelton boiler, 
red by two Roney mechanical stokers, and 

Westinghouse compound condensing en- 
ine. The company immediately went to 
muying the cheapest quality of slack coal, 
vith an enormous reduction in the quantity 
urned. The net result, running exactly 
1¢ same number of lights and for the same 
me, was a reduction of from $4.50 per 
ight to 90 cents per night. The Aurora 
ompapy add in their letter to Westing- 
iouse, Church, Kerr & Co.: ** The pipe is 

it yet covered.” This may be regarded as 
infortunate, but they further say : ‘‘ Should 
ny of your friends or parties interested in 
lectric lighting apparatus wish to verify 
hese statements, we will take pleasure in 
howing them the entire working of the ap- 
paratus.” 

——_-<- 

The city of Bangor has contracted with. 
he Jarvis Engineering Company to put 
n an engine and boilers at the Bangor 
vater works to furnish power for the city’s 
electric street lights should the occasion at 
iny time arise when the water power should 
prove insufficient. The engine will be of 
50 horse power, manufactured by Arming- 
ton & Sims, and of high speed. The boilers, 
two in number, are to be nade at the Penob- 
scot River Steam Boiler Works, this city, 
ind are to be each six feet in diameter by 17 
feet long, and will have 138 tubes three 
inches in diameter. The engine and boilers 
ire to be put in during August. 
= 

Just one thing seems to be certain about 
the much-talked-of electric current, and 
that is that it is a mighty uncertain ‘thing 
to execute criminals with. 





Mr. Park Benjamin on Death by 
Electricity. 


In the New York Herald of recent date, 
Mr. Park Benjamin, the well known electri- 
cal engineer and author of ‘‘ The Age of 
Electricity,” writes as follows on the ques- 
tion of electrical execution, and while some 
of his points may not be endorsed by many 
electricians, they are of such interest ut this 
time that we deem them worthy of publi- 
cation: 


The principal outcome of the electrical 
execution inquiry so farseems to show that 
A, having an electric lighting system depend- 
ing on the use of the direct current, is ex- 
ceedingly willing that criminals should be 
killed by means of the alternating current 
on which the system of B, A’s business 
rival, is based. 13, on the other hand, how- 
ever, naturally objects to having his appa- 
ratus classed in the public mind with the 
implements of the executioner. Testimony 
mainly embodying the adverse views of A 
and B is, in some way which is not clear. 
supposed to conduce to a test of the consti- 
tutionality of the law providing for electrical 
execution. 

The issue between A and B, which has 
thus beev dragged in for advertising pur- 
poses, if not a public scandal, is at least a 
matter of public indifference. What this 
community wants to know is whether elec- 
tricity will kill criminals certainly and pain- 
lessly, and if so by what appliance. 

On this point 1 venture to ask space fora 
few words, because I believe I was the first 
publicly to propose the change in the law, 
which I have advocated for some 16 years, 
and through your kind courtesy I was per- 
mitted to maintain the affirmative side in 
quite a protracted controversy on the subject 
in the columns of the Herald some 10 ‘years 
ago, 

__ are frequently struck by lightning 
and killed. They are often found in posi- 
tions which prove instantaneous death. By 
‘* instantaneous death ” is meant death which 
occurs befere the brain can recognize the 
destroying agency. 

Perception requires time,about one-fiftieth 
of a second. The lightning discharge is 
delivered in considerably less than one hun- 
dred thousandth of a second. Therefore a 
person is killed by it so quickly that literally 
he never knows what hurts him. Death 
thus caused, therefore, is clearly not cruel 
in the sense of being painful. It is not 
unusual in the sense of being unknown. It 
was more common before the days of light- 
ning rods than it is now. 

Lightning is electricity under enormous 
pressure. Sometimes, though not always, 
it has considerable volume. Electricity is 
not deadly by reason of its pressure alone, 
but by reason of both pressure and volume. 
There has been a great deal of loose talk 
during tbe present inquiry about volts and 
voltage. A volt is the unit of pressure. 

The nervous shock of a discharge at high 
voltage may be as harmless as that attending 
akiss. The simple expedient of rubbing 
the soles of the feet on the carpet during 
cold weather and touching a gas fixture, 
will produce a discharge of exceedingly 
high pressure, probably far above that given 
by any dynamo, and yet be perfectly in- 
nocuous. On the other hand, a current of 
very much lower pressure, but with consid- 
erable volume, may be certainly deadly. A 
snipe-shot from a fowling piece striking the 
person may not penetrate the skin. Enlarge 
the shot to the size of a bullet, the velocity 
still remaining the same, and it will kill. 
Increase it to the size of a cannon ball and 
heavy armor plating is required to resist it. 
The tremendous shock of a lightning dis 
charge is far in excess of that due to the 
eannon bali. The question is, can we re- 
produce artificially something akin to that 
shock ? 

The way to do this was pointed out by 
Benjamin Franklin, 138 years ago. Here 
are his own words, from one of his letters to 
Collinson : 

‘*There are no bounds, but what experi- 
ence and labor give, to the force man may 
raise and use in the electrical way ; for bottle 
may be added to bottle in infinitum, and 
when united and discharged together as 
one, the force and effect proportioned to 
their number and size, the greatest known 
effects of common lightning may, I think, 
without much difficulty be exceeded in this 
way.” 

This was written five years after the dis- 
covery of the possibility of accumulating 
electricity in the Leyden jar—that wonder- 
ful ‘‘ bottle,” which Collinson sent to Frank- 
lin and with which Franklin began the series 
of experiments which culminated in the 
magnificent demonstration of the identity 
of lightning and electricity. 

During these five years tests innumerable 
of the lethal effect of the accumulated dis- 
charge had been made ; the philosophers of 
Europe, in fact, had been doing little else 
toward the study of electricity. 

Birds and fishes had been killed by it. 





Franklin himself had proposed an electrical 





feast in which the turkey was thus to be ex- 
ecuted. Nollet had given tremendous 
shocks simultaneously to a whole company 
of the French King’s guard, and afterward 
to all the monks of a Carthusian convent in 
one fell swoop. 

One philosopher had offered himself as a 
victim, so that ‘*‘the account of his death 
might furnish an article for the French 
Academy of Sciences.” There was great 
public excitement on the subject. 

Franklin’s letter was written in the midst 
of this, one year before his famous kite ex- 

rimentand two years before the Russian, 

ichmann, was killed by the lightning 
which he himself had brought down, but 
for which he had forgotten to providea path 
to the earth. 

Franklin refers to the connection of Leyden 
jars together, so as to form a battery. It is 
well known that by such an arrangement a 
discharge of great volume and of intense 
pressure can be obtained, and that the 
charging of the jars by an ordinary static 
electrical machine is a matter of no diffi- 
culty. 

Now as to the proof of the sensations at- 
tending the reception of such a discharge. 
It is a singular fact that two of the greatest 
electrical experimenters that the world has 
known both received it accidentally, and one 
of them has recorded his sensations in un- 
mistakable terms. Faraday, while lectur- 
ing, received the discharge of a large bat- 
tery, and his biographer says he was stunned 
and ‘‘rendered hysterical” by it, and was 
able to continue his discourse. 

Tyndall also, while lecturing, accidentally 
touched the terminals of a battery of 15 
large Leyden jars, and the discharge went 
through his body. He says: ‘‘ Life was 
absolutely blotted out for a very sensible in- 
terval without a trace of pain. In a second 
or so consciousness returned.” 

‘* What I wish chiefly to dwell on here,” 
he adds, *‘ is the absolute painlessness of the 
shock ; and there cannot be a doubt that to 
a person struck dead by lightning the pas- 
sage from life to death occurs without con- 
sciousness being in the least degree impli- 
cated. It is an abrupt stoppage of sensation 
unaccompanied by a pang.” 

It may readily be imagined that if that 
battery had been larger the career of the 
distinguished scientist might have ended on 
that platform. 

The law does not provide that criminals 
shall be executed by any particular kind of 
current, but by electricity. It is difficult to 
perceive how the law can be regarded as 
unconstitutional until it be shown that death 
by electricity cannot be caused except under 
conditions which bring its use under con- 
stitutional prohibition. 

The present inquiry does not seem to have 
extended beyond a consideration of the slow 
dynamo current produced in one form or 
the other. And even as to this, wide di- 
vergence of opinion, partial and impartial, 
has been made manifest. 

It has been shown that people who have 
received the current from electric light 
wires and lived have been terribly burned 
and mutilated. Such persons have de- 
scribed to me their sensations as most hor- 
rible, likening them to the agony which 
might be produced by red hot needles bur- 
rowing into nerve pulp. It is also shown 
that men and brutes have been repeatedly 
killed by such a current. 

But there is no proof of painless death. 
Dumb animals cannot tell their sensations, 
and a man might be rendered incapable of 
showing the torture which kills him. A 
few seconds of such agony is an eternity. 

There is no question but that a man can 
be killed by the dynamocurrent, and equally 
there is none but that he can be slowly 
squeezed to death in a hydraulic press. The 
law is satisfied by causing death, and hang 
ing accomplishes that end already. The 
present object is not merely to kill, but to do 
so instantly and painlessly. That the dy- 
namo current is competent to do this is most 
certainly a matter of doubt, and of that 
doubt any human being is entitled to the 
benefit. 

The State has not tested nor taken any 
steps to test in any adequate way all pos- 
sible modes of electrical destruction. 

In common, with others better qualified 
than I am to judge, I believe that we should 
imitate the terrific shock of the lightning 
discharge and rot shake the criminal asunder 
by the rapid pulsations of the alternating 
current, nor burn him up by the slow de- 
composition produced by the direct current. 

The State has acted negligently and _pre- 
cipitately. It should create a proper com- 
mission of scientists of known reputation, 
charged with a practical examination with- 
in a reasonable and limited time of al] means 
of electrical execution, and in the report of 
that commission an argument on the consti- 
tutionality of the law might find some ade- 
quate basis. 

In the meantime the condemned man 
should not be killed by the claptrap contri- 
vances now at hand in Auburn, nor sbould 
the most solemn act which society can per- 
form be prostituted to the purpose of a busi- 
ness advertisement. 














INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JULY 
30, 1889. 


407,761 407,762 407,563 Calelectric 
Edward G. Acheson, Pittsburgh, Pa. 

407,781 Galvanic battery ; William P. Kookogey, 
Brooklyn, assignor to the Kookogey Electric Com- 
pany of New York, N. Y. 

407,799 Telephone; John Trowbridge and Samuel 
Sheldon, Cambridge, Mass. 

407,801 Mechanical organ ; 
troit. Mich. 


generator ; 


Edwin 8. Votey, De- 


407,814 Alternating current electric motor ; Eli- 
hu Thomson, Lynn. Mass. 
407,875 Alternating current dynamo; Gustav 


Pfannkuche, Cleveland, Ohio, assignor to the Brush 
Electric Company, same place. 

407,895 Electric lighting system ; Frank E. Kins- 
man, Plainfield, N. J. 

407,896 407,938 Insulating compound; Frank 
Marquard, New York, N. Y. 

407,914 Electric projector. 407,915 Focusing 
arc lamps; James J. Wood, Brooklyn, N. Y. 

407.931 Galvanic battery; Charles J. Hirlimann, 
Fort Lee, N. J. 

407,945 Electric clock for use in exposed places; 
Alfred Speer, Passaic, N. J. 

407,973 Electric lamp support; Albert T. Thomp- 
son, Boston, Mass., assignor to Albert T. Thompson 
& Co., same place. 

408,002 Secondary battery; Victor H. Ernst, 
Jersey City, N. J. 

408,016 408,017 Electric meter. 408,018 Electri 
cal indicator; Edward R. Knowles, Brooklyn, N. Y. 

408,042 Electric sigual box; Don A. Palmer, 
Englewood, assignor of one-half to Bernard E. 
Sunny. Chicago, Ill. 

408,045 Protecting case for armatures; Andrew 
L. Riker, New York, N. Y 

408.112 Means for measuring and regulating the 
charge and discharge of secondary batteries; 
William P. Kookogey. Brooklyn, N. Y. 

408.130 Non-magnetic alloy; Hermann Ostermann 
and Charles Lacroix, Geneva, Switzerland, assignors 
to the Usine Genevoise de Degrossissage d'Or, 
same place. 

408,151 Electric eyeglasses; Hermann Welcker, 
Berlin, Germany. 

408,157 Electric measuring instrument; John A. 
Barrett, Brooklyn, N. Y., assignor to the John A. 
Barrett Battery Company, Baltimore, Md. 

408,182 Alloy for secondary battery plates; Ed- 
ward R. Knowles, Brooklyn, N. Y.. assignor, by 
mesne assignments, to the Mutual Electric Manu- 
facturing Company of New York. 

408,194 Electric switch; Harry T. Riggs, Farm- 
ington, Me., assignor of one-half to Alvin 8. Riggs, 
same place. 


-— 





It is stated that the manufacture of 
welding machines for the Thomson Euro- 
pean Welding Co. will not be done in Lynn, 
but the company will at once establish fac- 
tories in each of five countries in Europe 
in which to manufacture the machines. 
It is necessary to do this in order to hold the 
patentsin those countries. Several machines 
are now being built at West Lynn for for- 
eign shipment, and two or three machines 
already are doing work in England and 
France. Immediate steps will be taken to 
organize and start the foreign factories, and 
it is expected they will be in operation with- 
in the next 90 days. 





SEALED PROPOSALS 
For Lighting the Streets of Abilene, 
Kansas. For specifications, address, 


JUDGE W. P. SEEDS, City Clerk. 


All bids must be received on or before August 
15th 
VANDERBILT—— 


ENGINEERING DEPAR » ——UNIVERSITY. 


Courses in Civil, Mechanical and Mining Engineering, 
and Manual Technology. 12 Professors, 10 Assistants, 
two buildings,extensive facilities,field-outfits,draught 
ing-rooms, laboratories and shops. Tuition, $65 per 
annum. Free course in highway construction. For 
catalogue of this or Academic, Law, Medical, Biblical, 
Dental or Pharmaceutical Departments, address 

WILS WILLIAMS, Bursar, NASHVILLE, TENN. 








C. M. BLANCHARD, 
Electrical Contractor and Engineer, 
429 Walnut Street, Philadelphia. 


Estimates given and contracts made for 
[Incandescent and Arc Lighting, Electrical 
Street Railways etc. 

Steam and Electrical Plants of any System 
furnished complete. 


FOR SALE. — Machine Shop and 

Foundry, in the City of Big Rapids. 
7,000 population; also an electric light plant 
of 40 arc lights. Best Water Power in the 
State. Business prosperous and well es- 
tablished. Reason for selling is that the 
estate must be settled up. For particulars 
address 





LOIS A. HUDNUTT, Administratrix, 
Bie Raps, Micw, 
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THE GOMPLETE ELECTRIC CONSTRUCTION COMPANY, 


18 Cortlandt Street, New York City. 


CONTRACTORS OF ELECTRICAL CONSTRUCTION OF ALL KINDS. 
ANNUNCIATORS, HOTEL ANNUNCIATORS, ELECTRICAL GAS LIGHTING, 
INSTALLATION OF ELECTRIC LIGHT PLANTS, 


AND CONTRACTORS FOR LAYING DEEP SEA AND UNDERGROUND CABLES. 
TELEPHONE AND ELECTRICAL MATERIAL TAKEN ON STORAGE. STCRACE BATTERY POWER FURNISHED AND MAINTAINED. 


WwW. G SHLULHRS, Gen’1l Manager. 


YARD, FOOT OF BRIDGE STREET, BROOKLYN, NEW YORK. 


THE “SAMSON” BATTERY. 


Why it Leads the World for Open Gircuit Work. 


The essential characteristics of the ‘* SAMSON ” Battery are its FLUTED CARBON POROUS CUP and 











CYLINDRICAL ZINC. The former is imported direct from the Paris manufacturer, in order to insure the 
perfection of quality which he has reached by years of practical experience. 

THE CARBON CUP IS CORRUGATED to present a much larger surface to the action of the solution ; 
is porous to render the flow of the solution into the cup unresisted : is filled with a depolarizing material, to add to the 
battery durability and recuperative power. THE ZINC IS OF THE BEST QUALITY, WELL AMAL- 
GAMATED, presents to the solution an unusually large surface, and nearly surrounds the carbon cup, thus 


REDUCING THE INTERNAL RESISTANCE OF THE BATTERY TO ALMOST NOTHING. 
THE BRASS CONNECTING SCREW is imbedded in the carbon by a SPECIAL FRENCH PROCESS 
which renders corrosion less possible, while the carbon cup is everlasting, and the zinc, as compared with that of the 
ordinary sal-ammoniac battery, practically indestructible, 

The strong equare glass jar has a ms iltha rubber cover to prevent evaporation and the creeping of salts, and which closely 
fits the carbon, holding it securely apart from the zinc. THE BATTERY MAY BE HERMETICALLY 
SEALED IF DESIRED FOR ANY SPECIAL PURPOSE. 





5 The Army of Electrical Contractors, Fitters and Battery Users in general, who have Electrical Plants to care for 
and maintain, will best appreciate the “* SAMS ON” Battery, because it saves them time, trouble and money. 
Write for descriptive circulars giving opinions from Professors Brackett, Dolbear, Gilley and numerous practical electricians. 


THE ELEGTRIG GAS LIGNTING GOMPANY, 


SS ARCH ST ., BOSTON, MASS. 


Sole Manufacturers for the United States; also, Manufacturers, Importers and Wholesale Dealers in 


Electric Gas-Lighting Apparatus, Electric Call-Bells, ElectroMechanical Gongs, House and Hotel Annuncietors, 
Burglar-Alarms, Automatic Sectional Cut-Outs and Electrical Supplies in general. 








FRANE RIDLON, President. ALEX. P. WRIGHT, Managing Director. C. H. HERRICE, Secretary. 


= WRICHT = 
Electrical Engineering Gompany, 


ESTES PRESS BUILDING, 196 SUMMER ST., BOSTON, MASS. 


REAR OF HATHAWAY BUILDING.) 


CONSULTING AND CONTRACTING ENGINEERS. 


Plans, Specifications and Contracts Made for 
Complete Lighting and Power Stations, 
BHlectric Railways, Isolated 
Plants and Wiring. 

















ALEX. P. WRIGHT, Expert and Consulting Electrical me 





FOR SALE.—Two Z 55 Volt Edison | ee man com- WANTED. ANTED.—Cheap system of 
Dynamos, 1 Resistance Box, 250 Lamp petent to care for alternating ELeEctTRic LICHT ACENTS | Ww 
Sockets, besides Chandeliers, Lamp Posts apparatus in small central station. of experience and ability, to sell Are | Telephone for interior of 
and other attachments. All in first-class One competent to do house wiring | 80d Incandescent Apparatus, isolated and 
order ; will be sold at a sacrifice, having no | preferred. Address sect pe gee with full particu- Jarge building. 
use for the above articles. Call or address , 7 ‘ DYNAMOS 
BEETHOVEN PIANO-ORGAN CO., Thomston-Houston Electric Light Oo., PE i cy Aaa ee 
, , ress P. O. Box 3391, City. 


Wasnreton, N. J. 1116 Noble St., Phila, NEw YORK. | 








Co 





, | 
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FoR RENT, with abundant power. 
Factory floor ”200x65 feet, North 10th 


Street, Brooklyn, N. Y. Light on both 
sides; two elevators. Floor new, has never 


ELECTRICAL MEASUREMENT 
instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 


been used. Steam heat, automatic sprink- the Best in the World. 
: : Catal! rd Test Instru- 
lers; insurance cheap; very desirable for oy aes ae ae 


electrica) manufactory. Address 


F. R & F. J. VERNON, 


THE E. S. GREELEY & CO., 
S ano 7 Dey St., New YORK. 




















201 Lafayette Ave., Brooklyn, N. Y. 
W.R. OSTRANDER &CO 
AMERICAN 21, 234 a ae oh S.. 3 yaw YORE, 
7 SPEAKING T TUBES eS, WHISTLE 
Leather Link Belt Go. PEC ANNUNCIATORG,. 
American Patent paennciey 
De Kalb Avenue, 
Leather emcee 
Link Send for Illustrated 
Belting ~~ 5. &. Jerronos & c0.,; 
Si ly Manufacturers to the Trade. 
pted to ‘roRouvus CELI: Ss 
BYDAGES, | 26 yous expulonse tn" tte boone of te basiness, 








pene, sees vaunrer. | 2716 to 2788 Salmon St., Philadelphia, Pa. 
Peck, 72 CLIFF STREET,” NEW YORK | 
For Electric 


: ORK. CHICAGO, BOSTON. PHILA. | 
_—s : MOULDING Light Work. 
Wooden Dynamo Frames, Etc. 
ww A LT 4 A € John A. Robertson, 393 Federal Street, 
Boston, Mass. 
NOTICE TO THE TRADE. 


A. we BOCART, 
22 Union Sq., N, Y.. 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
glar Alarm, Gas-l ighting 
Attachments, and other 
electrical appliances con 
nected therewith, all of 
l which are manufacture: 
Tranegy Te exclusively by him, and 
are sold to th he trade on 
the most favorable term< 
EXP: will use none 
other. on account of their 

















superior workmanship, 
and practical utility. 
Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
Patents in_ the 
cities of New York, Phil- 
adelphia and Boston. 
Illustrated Circulars. 
price-lists and discount 
sheets forwarded to the 
A trade - oe. ac- 
mai — wi usines 


WATC HES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutcly non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 
No.9 


AMERICAN WALTHAM WATCH CO, | 2.rin- 


WALTHAM, MASS. — 
SERIES LAMPS. BATTERY LAMPS. 


LONC LIFE. LOW PRIC HICH EFFICIENCY. 


———S—= PHAN Ss 


INCANDESCENT LAMP CO. 


15-17-19°21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS T0 FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL | WIRES. 


We ha rks fi 
‘e have large wo. Te jamahen 


WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 

















SEND FOR CATALOGUE. 





His 
GONE 
PATENTS — 
Nov.16, 1880. MAY2? 
JAN, | - "84. JAN? 
AUG. 1 -"85. AUS, 
MCH.27-'88. APL EF 





GENUINE * GONDA POROUS CUP"’ 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY C€O., 149 W. 18th Street, N. Y. 


“GONDA” BATTERY COMPLETE. 





Evens F. Pauips, President. W. H. Sawyer, Secretary and Electrician. 


ee B ELECTRIC WORKS 


Sah MANUFACTURERS OF 
ge, hr 





SELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


PATENT RUBBER  OVERED WIRE, OFFICE AND AN. 
ANTI- oNDUS oer eERTAL rh UNDEB- 
GROUND CABLES, ETC., ETC. ‘ 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. 1. 
New York Office: 18 Cortlandt 8t., P. C. Pivotal Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Flectric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MiIcr. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Eleetroliers s (fombination Fixtures S==4 


UNSURPASSED FACILITIES 


For producing most approved designs for any system of 


ais ns ASARDSEERT UGHTING 

















ms from architects and 





Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


Go - 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL HOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


TELEPHONE CUMPANIES, 


TRANSPOSE YOUR METALLIC CIRCUIT OR PAIR CABLES. 


USE ALL CONDUCTORS FOR SINGLE OR METALLIC CIRCUITS AS REQUIRED. 
REDUCE OUTLAY FOR CABLES NEARLY 50 PER CENT. 


D. W. Baker. 








Save interest, depreciation and rentals, and secure latest improved Cables at lower prices when 
needed for actual service. 


TRANSPOSITION PLATES, JUST PATENTED. 


For terms and details, address, 
H..A. PITCHER, General Agent, Room 58, Garfield Building, Brooklyn, N. Y. 
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BALL AUTOMATIC CUT-OFF HIGH SPEED ENGINES, 


ERIE, 


- ee . 


PENN A. 





The only Governor that gives absolutely the same speed under all 
changes of load or boiler pressure. 


ESPECIALLY ADAPTED TO ELECTRIC 


LICHTINC AND ELECTRIC RAILWAYS. 


CHARLES R. VINCENT & CO., 


is CORTLANDT ST ., 


NEVYT WORE... 





EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION, 





Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without any 
«udjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, !,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 7 

United States Cunboat Yorktown,’’ Cruisers Balti- 
more’”’ and “‘ Charleston,’’ and Steamer “‘ Pensacola,’’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “ Puritan,”’ of the Fall River Line, | ,600 lights. 





Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Awenue, New York. 





24th & 26th Sts. & 10th Ave, 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAKERS OF 


ARTISTIC 


Eee(Polers & Gmbinatlon Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


No, 836 & 838 BROADWAY, 
NEW YToOoRX. 





used our system. 


Turn Sharp Angles. 





FACILE PRINCEPS. 


We use heavy wire that does not stretch. 
Articulation Clear, 
Perfect and simple adjustment of line wire at instruments. 

A perfect Transmitter with separate Receivers and additional Receivers if required. 
In fact it is as good as money, brains and experience can produce. 

As cheap as is consistent with a practicable, durable and efficient apparatus. 
Confined to Short, Private Lines it is unequalled by anything in existence. © 
Circulars and Price Lists on application. 


NATIONAL TELEPHONE MFG. CO., 620 Atlantic Ave., Boston, Mass. 


‘ie high state of efficiency to which, during the present year, we have brought 
the mechanical Telephone elicits surprise from all who have inspected or 


Heavy, imperishable diaphragms. 
Operative Rain or Shine. 
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JOHN A. ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weatherproof, 
Office and Annunciator Wire. 


=MACNET WIRE= 








AND ALL OTHER KINDS OF 


|nsulated Electric Wires and Gables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. | 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JONN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
Ha. L. SHIPPY, Secretary. 














San Francisco Office & Warerooms 
8 California St., 
S. V. Mooney, 


shicago Office & Warerooms, | 
171-173 Lake St., 
Geo C, Bailey, Manager. 


WORKS: 
TRENTON, N. J. 


Manager. 





14 YEARS. 





w AND ONOUR 
. BOILERS” 








oo 

SIMPLICITY, COMPOUND | 
DURABILITY. —— | 
THE MOST PERFECT | TANDEM — 
COVERNING ex. COMPOUND | 


EVER OBTAINED. & ul —_ — 
For Electrical Lighting, " Bloctetead Raiieaye and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA... 
for Catalogues & 


Wh Writ § ordering Articles 

advertised in our columns please age No patents, <4 eet 
and will instruct or-assist those in trouble. ' 

mention that you saw the adver-| "jae. 

tisement 


in the Electrical RevieW.| .. nox sooo 


4 0 0 K 4 ON BIsBCTRICAL woth ig 








$ss. RESPONSIBLE PARTIES wish- 
ing to make incandescent lamps 
can secure a man, fully up in the whole | 





LAMP i889, 
Care ELecTRICAL REVIEW. | 








prepaid, on receipt of 
ELECTRICAL REVIEW PUB. COMPANY ’ 


| 

| 

ss | 

Will be mailed to any address, postage 
Row, New York. P. 0. Box, 3,32 

i 





——_ 


| of which goes to Europe. 
| citizen wanting to help in securing this 


| immediately 
| FINANCE, Price, $5.00 per annum. 


NMagUE Anprove.Eletié. Mot 


STREET RAILWAY WORK 


SvoPvrERiIon— 


to any other machine which was ever 
devised for the same service. 




















We claim the following advantages for our 


| Street Railway Equipment: 


Flexible Suspension, Noiseless Cearing, 
Gears, Pinions and All Parts Indenpendently 
Removable, Brushes ofa New Design and Perfec- 
tion as Regards Ease of Running, Motors move 
in Either Direction with Equal Facility, Single 
Movement Control from Either Platform with- 
out the use of any Wasteful Resistance. All wear 
reduced to a Minimum, Best Mechanical and 
Electrical Construction and Workmanship. 





Address all communications to 


‘Sprague Electric Railway & Motor Co. 


16 & 18 BROAD ST., NEW YORK. 


IMPORTANT 


TO ALL INTERESTED IN 


AMERICAN EXPORT TRADE 


EXPORT AND FINANCE is a weekly journal 
| devoted to the interest of the American Manu- 
facturer, Merchant, Banker and Exporter in 
opening up and extending American trade and 

commerce with the South American Republic, 











| Brazil and the West Indies. 


The South American trade now amounts to 


about $500,000,000.00 annually—90 per cent 
Every American 


“Enormous Trade for this Country,’ should 
subscribe for EXPORT AND 


Address, 


Export and Finance Publishing Go., 


5 BOWLING GREEN, NEW YORE. 


W RIT | T E gc —_ the ae Review’s New 


tie r atategue of all Electrical and Scien- 
ific Boo 
is Now YORE. 
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ELEGTRIGAL SUPPLY GO. NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, nanan, Shae 
The Oldest and Largest Manufacturers in the United States of 





ANSONIA, CONN. 


Western Office & Warehouse, 


171 Randolph St., Chicago, Ill. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 
T. F, Banter & Co., 33 Church St., New York City. 


No. 647. Diamonp CarRBon BatrTery. 


EANSAS CITY OFFICE, 505 Delaware Street. 














VULCANIZED RUBBER 




















In every form adapted to mechanical pur- 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface 


This Company has Manufactured the 


», Largest Belts made in the World for the 
' principal elevators at Chicago, Buffalo and 


, New York. 






We make a Superior Quality of Belting for 


Blectric Light purposes, for use on Dynamos and Swift running machinery. 
SALESROOMS. 


Entiadelgtie. 308 Chestnut St., 
2 Summer &t., 





Bernstein Flectric (fo. 
INCANDESCENT LAMPS 


-—— FOR -— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
Chicago Office, 80 Adams Street, George Cutter, Agent. 











Chicago, “ist Lake St., 
Ss Louis, 907-911 North Main St., 
Denver, 1601-1611 17th St., 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
Cleveland, 176 Superior St., 
European 


San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washington St., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 ‘West 12th St., 
Richmond, 1206 East Main St. 


ranch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 





THE TRENTON ENGINE. 
AUTOMATIO CUT-OFF, 
BALANCE VALVE, 
POSITIVE EXHAUST. 


ECONOMY, DURABILITY AND CLOSE REGULA- 


TION GUARANTEED 


PHENIX IRON 00., Trenton, N, J., B’ldrs 
F. Van Winkle, 91 Liberty St.'N.¥. Agent, 





HYDRAULIC PRESSES. 


ALL VARIETIES. 
PUMPS, VALVES, GAUGES AND FITTINGS, 


PUNCHES, SHEARS, BUFFING MACHINERY, &c. 


WATSON & STILLMAN, 
210 East 43D STREET, 
Special Attention to Electrical Work. 





New Yor City. 


Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, I 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Ciaiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 


THE LEHIGH VALLEY 





CREOSOTING CO. 


Foot of Washington St. Jersey City, N. J. 


| Creosoted Lumber, Underground Con- 


duits, Telegraph Poles, Piling and Ties 


| Furnished. 





THE E. 8. GREELEY & co. Washburn & Moen Mfg. Co. 


Nos. 5 & 7 Dey St.,New York 
Manufacturers and Importers of and Dealers in 


Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 





Telegraph, Telephone 





WORCESTER, 


MASS. 


MAKERS OF 


IRON *& STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly 


manufac- 


tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


conductive capacity 
Send for 
** Sent free on application. 


New York Warehouse. 
(‘6 CLIFF STREET. 


‘ice "Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


Chicago Warehouse, 
107 & 109 LAKE ST. 








GOOD CH HARe HARD RUBBER a 


| Nemfactun ers of” ———- 


A QuIO. 


\ aa RUBBER ‘cogil 
BREA ECTRICAL purposes] 


OPECIALTIES 
—_ Seni 


OF ALL KINDS TO ORDER 


FOR ATALOGUE. <~— 


S.Y. LL HOMMEDIEU & CO., Eastern Agents, 65 Reade St., 








N. y.| Ss. Y. L’ 


He 


as, 


: < 
NnPLeS and 


Pure “Ruse ER Tare FRicT 


| vS 


Sort RuaBER G0edS 


I~ 


for FL ECTRICAL hl 
aTAPE 


ua 


res? THe BF Goopricn Co. 


AKRON 


WA 


WORKS 


RUBBER 
AKRON, OHIO 


— 





HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 
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E"ARADAY CARBON Co., 


LIGNT GARBONS, prrrssurce pa. 
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w. OD. SARCENT, President. wNO. A. BARRETT, Vice-President and Consulting Electrician. 
&. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician 


THE ELEXTRON MANUFACTURING DOMPARY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN vane STILL. 












MANUFACTURERS OF =—— 


Perret Electric Motors »° Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 











Bez: THE DISTINCTIVE FEATURES ARB: 
277. .AMINATED FIELD MACNETS, 





io YZ” LOW ARMATURE RESISTANCE, 
[ZZ NO SPARKING UNDER CHANCES OF LOAD 
fa EXCELLENT WORKMANSHIP. 





In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. eT ote 7s e vey ie obtained tha 4 
Careful Investigation Invited.  Oatalogues Furnished on Application. is possible otherwise 


NW HAVEN CLOGK 60., Industries. 


29 Murray Street, New York. ie, Electricity # Chemistry 


-—— OF THE — 


Electrical Supplies, “emer "™* 
| GREAT BRITAIN, Post Free..-------.0--------. eercnssesuees $800 $8 00 


| | | THE UNITED STATES, CANADA and COUNTRIES 
e 8, ire, 4 alg, bs, oun ers, } INCLUDED IN THE POSTAL UNION, Post Free................... 900 800 
| INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 
— AND — SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


od EVERYTHING FLECTRICZL. bo | CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 


London Office, 22 Wellington Street, Strand ; po ara Office, 93 Hope Street ; 
SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 

















ensign egy ae . 32 — Street, 


erican Subscriptio to ‘* Industries’’ eived by the Publisher of the 
ELECTRICAL REVIEW, 13 Pa * Row, N ow Yo oh. 


Dart Exectric LIcnTt Company, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CIry, N. J- 


“GC. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


MANUFACTURED FOR 
EFFICIENT ARC AND INCANDESCENT 
ELECTRIC 


CIRCUITS. 
MOTORS 


Oy AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City ELectric CoMmpPANY, 


15 DEY STREET, NEW WYVYorRKXs. 


Oo. E. MADDEN, President. E. T. CILLILAND, Vice-President. 
MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light and Electrical Supplies 


OF EVERY DESCRIPTION. 15 


All kinds of Bare and Insulated Wires and Cables, Batteries, Bells, Annunciators, Burglar | 
Alarms, etc., Insulators, Pins, Brackets, Cross Arms, etc. 














INCANDESCENT LAMPS of best make to fit any socket. 
CARBON POINTS of best Foreign and Domestic Manufacture. 
ELECTRIC LICHT “SWITCHES,” “CUT-OUTS,” etc., of best and latest design. 

WHITEWOOD MOULDING and CLEATS at low prices. 


NEW CATALOGUE JUST PUBLISHED. IN FACT, EVERYTHING IN THE ELECTRICAL LINE. 


Estimates Cheerfully Furnished. Discount Sheet furnished to any one in the 
Correspondence Solicited. Frade on Application. 








, August 6, 1889. 
Dear Sir: 


We have now in stock in large quantities the excellent ‘‘STODDARD CUT OUT,” will be 
pleased to quote prices on these; and also other forms of ‘‘Cut-Outs”’ and Electric Light 
Material. 

‘““INCANDESCENT LAMPS” of SUPERIOR QUALITY, to fit any socket and of any voltage, 
we can furnish at VERY REASONABLE PRICES. Please send for quotations. 

The ‘“‘HARDTMUTH EMPIRE’’ Carbons are UNSURPASSED in quality. We will send you 
a package of 50 pairs of these celebrated carbons (7-16 or 1-2 in. dia.) FOR TRIAL, at about the 
same rate as price per thousand. 

OUR NEW ‘“‘TRIPLE POINT’? RUBBING CONTACT PUSH BUTTON is just the thing, 
and VERY REASONABLE IN PRICE. 

Our new ‘‘ WEATHERPROOF and FIREPROOF’”’ Wire is meeting with much favor; price 


is very reasonable. 
EMPIRE GITY ELEGTRIG GO. 


apes teenie URIS ENGIARERING COMPAR. 


Yours, etc. 











OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


M4166 Gree SL, GREENPOINT, BROOKLYNE.D..Y. For Electric Lighting and Power Stations. 


Our Ware is HARD PORCELAIN,the BODY and GLAZE IDENTICAL, cs " 
and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL PURPOSES. —-: AGENTS FOR :— 


ARMINGTON & SIMS ENCINES, 











: | JARVIS BOILER SETTING 
REMOVAL | NOTICE. | SPECIAL SALE | to burn Anthracite Coal and Coke Screenings, 
high Valley Greosoting Go. sad Tahino’| MONAT RTtONAL ROCKING the 
Le Ig Va ey (\reoso Ing fo. Creosoted Tubing | SHEFFIELD GRATE BARS. 
OPERATING ! 
The Lehigh Valley Creosoting Werks. — ror - | 
Perth Amboy, N. J., July 15,188./ UNDERGROUND WIRES 61 Oliver Street, Boston. 
We have this day removed our Perth Amboy | ’ ee ee 
South ofthe Gap, whore please addrescal coma: | an even ane meter oo 
mentew*, qua dead anbeuairdio co. THE WYCKOFF PIPE CO., ee 
Works at Perth Amboy, N. J. WILLIAMSPORT, PA. 





UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


This Exhibition is held under the auspices of the ST. LOUIS EXPOSITION AND MUSIC HALL ASSOCIATION in their 
MAGNIFICENT PERMANENT EXPOSITION BUILDING (costing $750,000), and will be 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse-power of ae 4 are offered FREE to exhib- 
itors, and every facility will be given for the proper display of goods. These goods will be RETURNED EE. 


SOME OF THE SPECIAL FEATURES: (coens serv. am ess. 2 ee CLOSES OCT. 197, 1889. 


Cooking by Electricity. The great- 
est novelty of the age. 

Thomas A. Edison’s Personal Ex- 
hibit of his inventions. 

A Corps of Drums manipulated by 
Electricity. 

An Electric Railway on which will 
run cars of the Overhead, Conduit and 
Storage Battery Systems. 

Police and Fire Alarm Systems and 
all kinds of Electric Signaling Appa- 
ratus IN OPERATION. skill and genius. 

The latest and greatest novelty in . 7 

" “ - M ACRES OF BEAUTIFUL EFFECTS 
Electrical Music SHOWN FOR THE 4 
FIRST TIME. . St. Louis ExPposiTION AND Music HALL AND CURIOUS MECHANISMS. 





Scores of Steam Engines, Water 
Wheels, Dynamos, Motors, etc., all run- 
ning. There will not be a piece of idle 
machinery in the building. 


Music from Gilmore’s Band (which 
is tee gp for the entire six weeks) dis- 
tributed phonographically to all parts 
of the building. The only Exhibit of the 
Phonograph ever given on a large scale 
in the world. 

Full displays of Wires, Cables, Con- 
duits, Belts, Supplies, Lamps, and the 
thousand and one products of Electric 















The South, West and Southwest will turn out EN MASSE to see this Exhibit. This field is the greatest ever put before the 
electrical world. FRED. H. WHIPPLE, General Manager, Detroit, Mich. 
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— JUST ISSUED FROM THE PRESS. 
“The Electric Railway,” 


BY FRED H. WHIPPLE. 


A new and original book designed to inform the practical 
business man without the use of mystifying technical terms, and 
formule. 





for any purpose. 


CONTENTS: 
Historical Development of the Modern Method of Producing 


Electricity. 

How Electricity is Mechanically Produced. 

Practical Thoughts upon the Lines of Force and the Production 
of Motion. 

Something about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 

The Application of the Motor to the Car. 


Early Attempts at. Electric Propulsion with the Roads now in 


Operation. 

Some of theso-called “Systems” of Electric Street Railways. 

Application of Electricity to Elevated and Underground Railways. 

Cost of Producing, Transmitting and Applying 
Street Railway Purposes. 

Some Further Comparisons of Electric 
Methods. 

The Electric Motor for Stationary Power Purposes. 

The Importance of Economical Steam Power to the Electric 
Current. 

The Utilization of Water Powers for Electric Transmission. 

The Purchase and Care of Good Belts. 

Some of the Possibilities of Electric Street Car Propulsion. 


Propulsion with other 





One Nundred and Fifty Illustrations. 





Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 


_ _ Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 


BOOKS 








ON BITECTRICAL SUBIDOCTsS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row. New York. P. 0, Box, 3,329. 


There is information in it of value to the owner, the | 
officer and the employe of every street railway or user of power | 


Electricity for | 


NEW PUBLICATION. 





ECONOMIC VAL UE 


- OF - — —--——-- 


ELECTRIC LIGHT 4ND POWER. 


By A. R. FOOTE. 





Address -: 


| PP. O. Box 673, Cincinnati, Ohio. 


120, Handsomely bound in Vellum Cloth. Price, $1.00. Sent on receipt of Price, 


From the MANUFACTURERS’ RECORD, Baltimore. 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a scurce of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers, The author is a thorough master of his 
s. bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical essays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 
interested in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 


should make it a popular publication. 
TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 
PLANTS A SPECIALTY. 


THE LANE & BOODLE! CLL, 205,127! waTER cr, 

















The Julien Hlectric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 








THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 
Offices, 120 BROADWAY, NEW YORK. 


TERRITORY FOR SALE 


ON FAVORABLE TERMS, 





THE 


y nN 
P77 pac 00h Matty 


* 30 CORTLANDT ST. N.Y. 
| (07 HOPE ST 


CLASCOW, SQOTLANO 





| FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
S. R. BOTTONE. 


£9 Illustrations. Price, $1 20 





AISSION ST 
LONDON.ENG.JI4 NEWGATE ST. 
MAN uESTER.ENG 


PARIS,FRANCE 





BROWNIE & Co., 
DETROIT, MICH. 


DEALERS IN 
CEDAR TELEGRAPH POLES. 
i MANUFACTURERS OF 
Cross Arms, Pins and eae, St and 
| Locust Pins, CEDAR ES, 
For Electric Railways, 
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EICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 


«United States Patents, Feb. 22, 1887; Feb. 14, (888.) 











pn Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 





NO 





There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINGC AT THE COMMUTATOR. 





Machine with one side and half the field coils removed, showing the inside 
arrangement of armature and coils. 


These machines, in ail sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENGINEERS, to ELECTRIC LICHT AND POWER "COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGNINES. 








Eickemeyer Dynamo with B:otherhood Engine directly <r as applied to Electric 
Plant on Steam Yacht ‘‘Lorn: 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & GO., Sole Agents, 


106-108 LIBERTY STREET, N. Y. 


|& Sims Engine, First Class con- | 
| dition. 
| taken at once. 





RANDALL'S IMPROVED EXTENSION PUSH BUTTON. 


PATENTED OCTOBER 30th, 1888, 


By attaching a double conductor flex- 
ible cord, with a Presselle or Pear push 
on the end, it can be extended toa bed 
for the convenient use of a sick person, 
or to a desk, table, secretary, ete. Itis 
especially adapted for use in hospitals, 
bedrooms, diningrooms, or any Other 
place in which it is inconvenient to go 
to the wall to press the common station- 
ary push. 

‘We manufacture and deal in every 
article known to the trade. Write for 
prices on anything you want. 

Send for our new complete catalogue 
just issued. 





VIADUCT MANUFACTURING C0., 


BALTIMORE, MD. 


The PARKER-RUSSELL MINING & M’F’G CO, 


ROOMS, 200 and 202 


AMERICAN CENTRAL BUILDING, 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 








OR SALE—A BARGAIN—One | 
94x10, 45 H. P. Armington | 


Direct Reading Am-Meters and Volt-meters, 


(A, K, EATON’S PaTEnt.) 


Good as new. Cheap if) 
W. B. PEARSON, 
25 Third Ave., | 
Chicago. 
maa -METER. 


wm. Marsuait, & 
MANUFACTURER. ELECTRICAL INSTRUMENTS of all kinds 
Standards aSpecialty | Manufactured and For Sale by 


Rooms 2 and 4, University Building, New York. | A&E. EATON, 191 FULTON 8T., BROOKLYN, N. Y. 


ROYCE & MAREAN, WW *srcctiscs in cast 1n0% 
ELECTRICAL | APPARATUS 


o manufacture. Fine solid CAST- 
IN GS for Dies, Moulds, Dynamos, 
| Motors, &c. 
Telegraph and Telephone Supplies, | 
No. 1408 Penna. Avenue, 
Opp. Williard’s Hote. WASHINGTON. D.C. | 


MANUFACTURER, 
ia O. Box 886, 
New Haven, Conn. 
Billings Ppewcerg 
MANUFACTURERS of oS 
=7) a ee (oge) SiN 
PURE COPPER DROP FORGED COMMUTATOR BARS, 
CARBON TONGS , FOR ELECTRIC MOTORS OR GENERATORS. 
ARMVASES, <ael eee 
\ XXL RBWS, 7 oO 
— NAV AANY ORES, PERS, 


NROP es ont coment Ste Oem $8 Nt 














mig 


PAT’ D Nov.6.885, 








CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 








| 4 | 
@ | us 
SIs 
Nn ] é - x 
CONNIE > Per repyy = ec é 
AT Wwe = = 
CARY & MOEN™ ti) eels 

234 West ar - = 






; SPRINGS 





ww. 2. COLFA, 
Electrical Engineer and 
Consulting Electrician, 
321 EAST 14th STREET, NEW YORK. 
ests, Measurements and Estimates of all kinds. 


Tests. 
Sole Agent of the Phoenix Incandescent Lamp Co. 
Lamps for any System and Candle Power 


JAMES LEFFEL & CoO. 
SPRINGFIELD, O., on 110 Lipenty ST., N.Y, 
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BUGS AND DIRT 


—== ON 


HAVE NO EFFECT 


eS 


NORWAY IRON FRAME BELLS 


MADE BY 


J. ELLIOTT SHAW & CO., 
S53 North 7th St., Philadetphia. 


SEND FOR NEW CATALOGURB. 





POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for 
Engines, Boilers, Furnaces, Grates, Hi 


Electric Light and Power. 


Pumps, Injectors, ~ oe em, Belting, etc., designed 


eaters, 
with special reference to the HiGHEsT 
Our Extended Experience Enables us to Guarantee Satisfaction. Send fe for += Illustrated Pamphlet. 


ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 





weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBARRISB 


ORG, PA. 





DE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 


STEAM ROAD ROLLERS, 


New York Office, Messrs. Fleming & Kimball, 17 te 4 
New England Office, Messrs. John Post, Jr 


BOILERS OF ALL DESCRIPTIONS. 


Street. 
Co., 70 Kilby St., Bo 


Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY. Md. 





PAILLARD HOW-MAGHETIC WATCHES. 


SEE THAT 
AVOID “Paillard’s Patent” 
ALL panne 


Spring” 


Is engraved on each movement 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


‘The Best American Non-Magnetic Watch. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND CUT-OFF 


COUPLINGS. 
BEST IN USE. 


They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Plants, 

Largest Saw Millis, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 





18 size full plate movement. 








Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine Co., 
BELOIT, WIS. 
Send for New Catalogue. 








POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 








HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. 








% PATENT “K K” LINE WIRE 











For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, 


ILL. 


Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Insulated Iron Pressure Wire. 

















NEW YORK OFFICE, 25 Park Place, 


THOS. L. SCOVILL, NEW YORE AGENT. 





ELECTRIC LIGHTING 


IN NEW YORK 


is the subject of an article of 9 
pages, with 28 illustrations, by 


SCHUYLER S. WHEELER, 8c. D., 


Electrical Expert of the Board of 
Electrical Control, New York, in 


HARPER’S WEEKLY 


Published July 24th. 


Mr. Wheeler discusses and ex- 
plains the subject under the fol- 
lowing heads: 





Generating and Distributing; 
Lamps; 

Systems of Distribution ; 

The Alternating Current; 
Construction of the Lines. 


20 pages, 10 cents a copy; Sub- 
seription $4 a year, postpaid. 


Published by HARPER & BROTHERS, N. Y. 








The Hational Electric Light 
- [sociation 


will hold its Tenth Convention at 
Niagara Falls, August 6, 7 and 8. 
Delegates will stop at the Inter- 
|national Hotel. The Convention 
will be held at the Casino. 

For rooms and exhibition space 
address Benjamin Rhodes, Chair- 
man Executive Committee, Niag- 
ara Falls. 

Railroad tickets at reduced rates 
and seat checks for the special 
limited Pullman train trom New 
York, August 5 may now be ob- 
tained at the Association head- 
quarters 18 Cortlandt Street, New 
York, or at the ELECTRICAL 
REVIEW Office. Those wishing 
to join the Association and attend 
the Convention should make im- 
mediate application at the head- 
quarters. 


ALLAN V. GARRATT, 


Secretary and Treasurer. 








Manufacturers 











18 Fulton Street, Brooklyn. E, D. 





H.E.&C. BAXTER, 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


is PARE Ev YORE. 


Row, NW 
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WESTINGHOUSE ELECTRIC £ cn 


Pittsburgh, Pa. 


Distribution by Alternating Currents, 


205 Gentral Station Plants, Aggregating a Gapacity of 328.000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The United States Electric Lighting Co. 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 


SALES DEP’T: 120 BROADWAY, NEW YORK. 


COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED # 


SAWYER-MAN ELECTRIC GOMPANY, 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 
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‘asia HousTon SYSTEMS 


Incandescent Lighting. 
OUTFITS FOR ISOLATED PLANTS. 


Complete Equipments for (Central Stations. 









































DIRECT GURRENT DYNAMOS. 


Alternating Current Dynamos. 


INCANDESCENT LAMPS. 








TRANSFORMERS. METERS. 


= ALI. = 


NECESSARY APPLIANCES 


=== FoR A 


PEeNrecr SYSTEM. 











THE THOMSON-HOUSTON ELECTRIC CoO., 


620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHIGAN AVENUE, CHICAGO, ILL. 


WALL AND LOYD STREETS, ATALNTA, GA. 
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a = dies Pamphlet, 15 Pages, by C. C. Haskins, Inspector. 


A Description without Technicalities for Non-Electricians, Mailed to any Address, 


Free. CENTRAL ELECTRIC CO., 


42 LA SALLE STREET, CHICAGO, ILL. 


SELLING DEPARTMENT IN THE UNITED STATES. 

COMPOUND. ,25i5850 || J STIN CHOUSER gt oead 

16 Sizes, 6 10600 H. P. Not yet equaled by any form of Engine for TSBURGH, Building, | Church, Kerr 
HIGH FUEL DUTY AND SIMPLICITY. C 186, 158 


CHICAGO 
PHILADELPHIA, 608 Chestnut St. M. R. Mucklé, Jr. & Co. 
13 Sizes in Stock. KANSAS CITY, 312 Union A gion Ave. | "Fairbanks 
STANDARD. 5 to 250 H. P. SENVER, Soo oemaenah titrest, & Co. 
3,000 in use in all parts of the Civilized World. OMAHA, FFS, Ark. 1619 Capitol nm, *- Mi. ie — 
SALT LAKE CITY, 2598. Main St. | U M 
JUNIOR, 5 Sizes in Stock, 5 to 50H. P. BUTTE, MONT. ’ E.G f 


ey Co. 


E. Granite St. 
2 . SAN FRANCISCO, 2i and 23 Fremont St., Parke & Lac 
WAN ADTOMATIO ENOINE CHEAPER TEAM A SLIDE VALVE. TheW BANTAM ORT Be BRN Fete oe Parke easy ck, Oo 
= BS Nl OSE aC Ine 0. HARLOTTE, N.C. 36 College St, | rhe D, A. Tompkins Co. 


ATLANT GA. 
All ee above built ergy to ly 0 Gauge with | with Int eable Parts. DALLA cas tex eee | Imp. & Mch Co. 


Carried Illustrated Catalogues. PITTSBURGH. PA. U. Ss. A. CHATTANOOGA, TENN. C. E. James & Co, 








CENERAL WESTERN ACENTS. 












































HEADQUARTERS WILLIAMS c& POTTER, 
canes ay ae 15 CORTLANDT ST., NEW YORK. 


NEW YORK CITY Engineers #4 Contractors, 


CENERAL ACENTS, 


— ror — STRAIGHT LINE ENGINES 


8 BOOKS Will be mailed to any address, postage prepaid, on receipt of price. Address, 


ELECTRICAL REVIEW PUB. COMPANY, 
UNIVERSAL, LICHT, OR PLAIN FOR 


18 Park Row, New York. P. 0. Box, 3,329. 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY.) 
=== MACHINES SHOWN IN OPERATION - 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. | 


SEND FOR 'lI.LUSTRATED CATALOGUE. 


For the Electrical Review’s New = : = 
AN Led i T E Catalogue of all Electrical and Scien- ¢400 Hp Hp SIMPLICITY. crf. CONTAINED: = 
ee Te COMPOUNDS ATTRITION are 


SET C0. R. T. WHITE, 


hittin at. 12 Pearl oi .. (Room 6), BOS TON, MASS. 


| IMPROVED 


ago i PATENTED MATERIAL 
FOR STREET RAILWAY 
“ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 





















































Braiding Machinery ah 


FOR COVERING 


Pr Pik TELEGRAPH, 
TELEPHONE, 














| ; hUR&KA CONSTRUCTION. THOMAS ASEBUBNER, Western Agent, Kansas City, Mo. 


olled any weight desired Patent allowed. 
ELECTRIC- LIGHT WIRE | Sample Chair and Section of Rail Sent, Express Prepaid, to Pros pective Purchasers, 


“ ‘ ¥ S SINGLE AND DOUBLE | Ru ssell & Co. 
eeaae > WINDERS: = BRAIDERS | MASSILLON, OHIO, 


Of every Description | BUILDERS OF 
for Silk, Worsted 


and Cotton Braid. AUTOMATIC ENGINES 
ae BOILERS, ETC. 


a. FINE CASTINGS A| Complete Power Plants Furnished 
SPECIALTY and Erected, 


Sunp ror CaTALoGus. 








ee -- -- 
46x24 DOUBLE BRAIDER. 
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We have added to our list of ELECTRIC BELL SUPPLIES a new 
Needle Annunciator which we call our ‘‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 





has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. NEW YVOoRrEKz. 




















WELLINGTON 
j Al 16 Market Street, Belt Holder 
i CHICAGO, ILL., | nahe simplest, “he Poteae 
yeneral Electrical Work, in all branches of | * eR 8 
‘lectrical Engineering. Consultation, eto. | W.R.SANTLEY & CO. 





Sorrespondence confidential. TRY ME. WELLINGTON, 0. 

















Wal, Monthly, 
Vol. V. 113 Liberty St., New York. $2.00 Per Year. 
THE CONTENTS. | Is the Best Ad- 
Each issue conta‘ns 120 pages or more, 
STREET RAILWAY | including 80 pages of reading matter and vertising Medium 
illustrations h h hich t 
nied JOURNAL, A Directory of Street Railways in eS o a 
113 Liberty Street, | the United States and Canada. |reach Street Rail- 
x4 A Directory of Manufacturers of = 
NEW YORK. street railway appliances and materials. | W#Y%- 





kek) hel -ti-8 80), 4 2 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR 


HE UNITED STATES AND OWNERS 


MANUFACTURERS She iphorv song OF THE U.S.PATENTS 


oa ee eee aoe Root Electric Gas Lighter. ome» p,srmincton < sine ngs, en 








FOR SALE. 


used in a mill. In good order, and sold cheap. 
: J Two 50h. p. Armington & Sims’ Engines. A t 
By this system of Elec- of Brush Ornamental! Lamps, 2,000 c. p. 
tric Gas Lighting, house One 30 light Brush machine and 1,200 c. p. lamps 


and fixture wiri in good order. ‘ 
rng ate One Edison 250 light machine. 





ARG AND INCANDESCENT LIGHTING. 





; . dispensed with. ach I Lot of Westo shines with 1 3, all 
This System is mechanically and electrically light is complete and | sizes. "Sold very cheap. 
independent. Full in- One 30 light Jenney dynamo, old style, wit! 


perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 


. : . lamps. $20 per lamp capacity. 
formation will be given Bric-a-brac, Organ sold. Pulpit and one-half 
on application barrel sermons on hand 





power required and the cost of repairs. Liberal terms to agents, | gny'system. Write for further information. 
“ ‘ . ° Root Electric Gas Lighting Co., FRANK RIDLON & CO., 
For descriptive Circulars or Testimonials, address Rooms 612, 618 and 614, £95 Dearborn St., Chicago. sal ietibeind Od Tnanen, 
FACTORY: BALL ELECTRIC LIGHT co., FRANKLIN 8S. CARTER. CHARLES M. WILKINS. rE. WARD WILKINS, 
Oth Ave. & 27th St., New York City. 18 Cortlandt St.. N. V. Citv. 





— TRADING AS — 


T T IMS p 
HE ARMINGTON & SIMS PARTRICK # CARTER 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. MANUFACTURERS AND DEALERS 
CLOSE REQULATION, 


ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
OVER 2,500 ENGINES IN. USE. * 


ee ee SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNGIATOR. 


AMERICAN ELECTRICAL DIRECTORY FORI889 ==, s14 sovni secon srraer, PHILADELPRM, 














PRICE, BS.00. ESTABLISHED 1867. 
___ The best and most permanent medium for advertisers in the electrical | 
field. | 6 t | July 13th, 1889. 
[he work reaches every electric light and power company in the coun- | ,o THE ELECTRICAL TRADE: 
try, besides telegraph and telephone companies. Our new 1889 catalogue has been received from the printer 
This year’s issue enlarged and are, . and is NOW ready for distribution. This catalogue and price-list 
_ Lists and reports of electric light and power companies, reports of | .,ould be in the hands of every one who contemplates purchasing 
National Electric Light Association, useful tables, etc., etc. 3) ELECTRICAL GOODS. The book is fully illustrated and priced, 


Send orders for copies of book, and for advertising space to STAR; | and many novelties are listed. Will be mailed to any address 
IRON TOWER CO., Publishers of | upon application. If in the trade, and discount sheets are 


American Electrical Directory, Fort Wayne, Ind, || wanted, send business card. 
THE NATIONAL CAREON CO. 


CLEVELAND, OHIO. 
MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 





PARTRICK & CARTER. 
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THE EDDY ELECTRIC M’F’C Co. — 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church St., BOSTON, 111 Arch St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, 


MACHINES, 


WINDSOR, CONN 


PHILADELPHIA, 506 Commerce St., 
NEW ORLEANS, 106 Carondelet St 





op oa 
RIC Oe e's 
EC i SHADES ¢ 





a Ricu cuT,oP™ 





THE 


American Bell Telehone Company 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. : 





WRITE 


1i8 PARE ROW, 


tific Books. 
NEVYZT YORE... 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 





THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


STORED ENERCY. 


ELECTRICAL ACCUMULATORS 


Railroad Car Lighting, 
Long Distance Lighting. 











Central Station Lighting 





Jsolated Lighting, 














ESPECIALLY ADAPTED TO 


STREET GAR PROPULSION 


AND 

For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 
down. 

Can be used with any Direct System for completely 
displacing gas. 

The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


iat s 
— WRITE TO 


The Electrical Accumulatar C0., 


44 Broadway, New York, 
Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East. 


Stating system used, capacity of plant, power availabie 
and other requiraments. . 
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BUILER HARD AUBBER COMPANY 


No. 33 Mercer ‘Street, New York, 


INVITE ATTENTION TO THEIR 


HARD RUBBGR BATTERY GibhS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORAGE AND PRIMARY BATTERIES. 





























UNEQUALLED FOR STRENGTH, DURABILITY, RESISTANCE 
TO ACIDS AND INSULATING PROPERTIES. 











CHEAPER THAN ANY CELLin tHe MARKET. 











HARD RUBBER, | Kiel’s : Well ‘adapted to Electrical 


Purposes at a considerable 


SNEET, ROD*® | REDUGTION from standard 
TUBING, Patent / - ices. 


HARD RUBBER ELECTRICAL GOODS OF EVERY DESCRIPTION MANUFACTURED. 








Correspondence Solicited from all Manufacturers of Electrical Machinery and Appliances. 


PRICE LIST AND ESTIMATES FURNISHED ON APPLICATION. : 
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AMERICAN AND FOREIGN BOOKS 
ON ELEGTRIGITY ™ ITS APPLIGATIONS. 





ELECTRICITY, MAGNETISM, ETG., ETC. 


NNR, MN Ol OE Si cccirinacdecside db ainvanties taenensieieemnemmacns 4 00 | 
— Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

idee CATE ONE SE SC aC Rb eres. 54s 601 vena eh remensieey Febb Chats 75 
Anderson.  TAGUGING COmCNe,, CIO. 6.6.0 6.6. 6:00:5 60000 coscvesesccccescccsces 6 50 
Atkinson. Elements of Static Electricity. ...........20006 csccscscccccoe sovees 1 50 
RF, FE Se BI io 05. cc'n cre sncceenssvacsinnseescssssessess 20 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages 

eich ciatg caltorcitlsia es sanlanes «sieve dln Te tees st-nee eSNG 2 50 
UENO NS ION o.oo o's. 5s.0.d.cs'so-cciveiec cc ciseededeedrecedececoces4 4 00 
SN, © I No og occ siicicseccewccnceseeceveneeevesecsovans 75 
OT, EN sind wcdesadedsesrneasscedeviecebeceiveeasee 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages...........20.0+.00000: 75 
Blakesley. Alternating Currents of Electricity. Cloth ...........2.+2 seeeceeees 60 
Bottone. The Dynamo, How Made and How Used. A book foramateurs. Cloth. 1 00 
Cavendish. Electrical Researches, Clothh........s.cccccscecsecccccoccsccessoevces 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations...............+0000005 40 
oe Electricity Treated Experimentally. Cloth, 100 diagrams............. 1 50 
Davis. Manual of Magnetism, Galvanism, etc...............eececeeceeeceeeecees 3 00 
Deschanel. Electricity and Magnetism. Cloth............00..ececeeeceeeceeeces 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages ..............0...0e005 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

Be ES RR EUR RTE: CR nee ae 3 60 
Du Moncel. Electro-Magnets. Boards, 50c., English Edition.................+.. 7 
Dyer. Induction Coils; How Made and How Used. Boards..............-..+0++ 50 
DPOCOEIGIEY TN WO EINE ING oo. 6-0.6.0:050:0-6 cw nine wsicewsecescsbetesececwaesecee’ 6 00 
Everett. Unite and Physical Constants...........0.cscccvccseseccccccccesceesess 1 10 
Faraday. Experimental Researches in Electricity. 8 vols., cloth............ ».-- 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
Ss are dria dads ene-oels! Shee eeseheoe Chere eee e+e. 1 50 
Fleming's. Short Lectures to Electrical Artisans. ..........2.200.eeeceeee eeeees 1 50 
EO. Se III occ ine ss cada verewai cece eves ecensoseuene. 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations..............++.. 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth........ 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth...............++00+- 80 
A ee 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism................. 2 00 
Ileap. Electrical Appliances of the Present Day Cloth.... .............: ana ae 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations............ 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth...................- 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations,...................0. 60 
Ilarris. Rudimentary Magnetism. Cloth, 165 illustrations...................00.- 1 40 
Harris. Galvanism, Animal and Voltaic Electricity.................0-.0ceeeeeees 60 
Hering. Winding Magnets for Dynamos. 63 pages................0..cecceeceee 1 25 
I I oho via orp ico dino, Sowedigi tia ediek6xe.wgiv'ee'n sien 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations................. ... 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 30 
Kohlrausck. Physical Measurements, with Appendices on Absolute Electrical 

NONI oie ootrnvindidiecdisn cnn itiweieleds teeta neiebh aees oe a eeiein 00 
ero’ Hand-Book of Electricity, Magnetism and Acoustics. 460 illustrations, 

G6 a be desi nemarges emanates ease an Ce Ser nkghetereearbopedes swtnss-6ess 6 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
Lightning Flashes and Electric Dashes ....................-- Reese a shea ae 1 00 
ENOVGs. RIONUION OL BENIN 55.0: ss cece sss veceees - viseoveevecenes'e baseline ia 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

ne a Eee are ae Seen ere ee eee 2 00 
Mahon. Principles of Electricity ................ dco thehteie, cm ielert plained eenmiaee Cha 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations: 38 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 

ere er ee eae 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

NE ele ori ca ines Dasnae diem saonveienentonbecisier ters duet eee 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations....... 2 00 
May. Bibliography of Electricity... ............0..ececececeeeeeecs asadateess 2 00 
PEC REG: DO NE BN TENONOES 5.0 os ccrccncnsccnsedieesvoscnsenceereedeceees 75 
Mendenhall. A Oontury Of Tiectviclty....... ....cccsescvcscevccccovccesseccccccose 1 25 
Merwin. Patentability of Inventions............... Be ene ee re eee re 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated................2..+0-- 2 50 
Munro. Wilectricity 90 10 Uses. Cloth... .oo.occccccsvccccecc.gvcceesececveceoes 1 40 
Murdock, Notes on Electricity and Magnetism. Cloth, 38 illustrations. .......... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables..... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations....... 2 50 
Nipher. Theory of Magnetic Measurements ..................0e0ceecececeeeeces 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated................ 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth......... 40 
POPIOOOT, COGN POET UO TR 6 oo.o.cce cc cree soicinsscecsetecceedeseceess 4 00 
—— aa of Lightning and Means of Defending Life and Property from its 

PO CAPRA CUES CRKC EEE rt 060 WEES CREED ERECTED ECON DEC Eas ESCH SON O85 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations,................ 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations......... 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

tek eid ena cidade s 6 Ccvit op heR esis dun Feed’ eseeesewes ee ‘aaa 00 
Rankine. . Rules and Tables for Engineers. .............sceccccccecscccceccececs 4 00 
Reports of the Committee on Electrical Standards. Cloth.............-...0000.+. 8 75 
ee ee eee 50 
Salomons. The Management of Accumulators ....... ......0..eeeeceeeeeceeecs 1 20 
Spang. ‘Treatise on Lightning Protection. Cloth, illustrated...................-- 75 
Stewart & Gee. Electricity and Magnetism. 497 pages, 229 illustrations.......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth.............. 60 
Tarn. Magnetism and Electricity. A book for students... .. iekdneneeteeaehe ses 80 
i IS pi6cirarecicc nent cence htedece Harsitee déaiecerses 00 
Thompson. Elementary Lessonsin Electricity and Magnetism. Cloth, 168 illustra- 

oi APD BAA CERT EEN EOET ORE ARR ENT OOIEEY COKER KO CRE CEE wON 25 
Thompson. Recent Progress in Dynamo Electric Machinery......... abiamwe wane 50 
Thomson. Electro Staticsand Magnetism... .........cccscccccccccccccccsccccccecs 5 00 
Fe PCE Cr TT LET OE Eee 50 
Tyndall. Lessons in ay! at the Royal Institute, 1875-6. Cloth............. 1 00 

atson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

CR Iso: binc co cor tee bOSeeoKceU DSi oesisicesdewranerseracericerseses 2 75 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages........... $1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth........-.+++.+ee+- 2 50 
Welch. able of Relative Weights of Copper Conductors........ ..+seeecseeeees 10 











Woodward. Arithmetical Physics. Boards................. Se ae ae ~~ - & 
TELEGRAPHY & TELEPHONY. 
Abernethy. Commercial and Railway Telegraphy. Illustrated, cloth......... coos 200 
Beechey. sag ee Cloth, 36 illustrations. ............-sseeceeees eee 40 
Clarke & Sabine. Electrical Tables and Formule. Cloth................+eeeeees 5 00 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages...........-+-+++ 6 00 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections............. coe 9 OO 
Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth.............. 6 00 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages.............+-seeeeeees 3 00 
Field. History of Atlantic Telegraph... ..........eceeseeccccseccececcccesceres 1 25 
Globe Telegraph Code,........cccccccccccccccsccccccvccccccccsccveccccccccecs 2 00 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth.............. 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth.......... 1 50 
Jones. Historical Sketch of the Electric Telegraph....... Rees ren ee eae tegtg 2 00 
Lardners.: Electric Telegraph Popularized. ............ccccccccccccccscccccccecs 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages.... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c, cloth, 
PERM BO. sss. deincne dalvcew 50:6 sGnbpoosscequehee conn eesiess s09506 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages. .............-.eeseeeeeeees 1 50 
Mullaly. Laying of the Cable... ........0ssccescereccccccccvcscecccecccseccoces 4 00 
Pope. The Modern Practice of the Electric oa. Cloth, 70 illustrations..... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 
IN, nvr cn din dade ch erepwcsageded +tenounise bb6ns, cibeeees 6b s'c Hue be oe 5 00 
Preece & Silveright. Telegraphy. Cloth............ Se ee 1 50 
Prescott, Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols... 5 00 
Sabine, History and Progress of the Electric Telegraph. Cloth, 154 illustrations.. 1 25 
Sauer. Telegraph in Europe... ..........--seecceseccescreccceccsees EET he 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Smith. Manual of Telegraphy. 31 Illustrations, paper..............-+0-+ sseeee 30 
I FB 9.5 -5.00.0%. p05 cap sereneee e's boise weawteSigats Se tees 400s 409 69% 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus, Cloth, 
$2 pages, 80 plates........ 2... scccscesiecsscresscccersees oe BeOS EAA ~~ 2 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 4 00 
Dolbear, ‘The Telembome.. Ciothe, TRUSttAted, oo... oo once S0cs ccncccceseccccccs 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. ‘70 illustra- 
RE Re re Sere s armia ees Re angie a ae 1 25 
Lockwood. Practical Information for Telephonists, Cloth .......... ... ...... 100 
Prescott. Bell’s Electric § ing Telephone. 526 pages, 330 illustrations ....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
QTAVINGS...ccccceccccccccensccec cece sesserseereesrerssees ess esesressereces 8 00 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 
NIN 35.06, S640 tcmneiatenlsn tien esemerecererrtemsbenseeesie eerste -- 500 
Badt. Dynamo Tenders Hand Book. General Rules for the Care and Operation 
of Electric Light Plants. 70 Ulustrations, 93 pages..........+. 2 seers eee 1 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth .............. 5 00 
Day. Electric Light Arithmetic. Cloth............-....cececvee cecsece coeees 40 
De Cew, Glacer. Magneto and Dynamo Electric Machines.... ............- 3 00 
Du Moncel. Electric Lighting. RR Oe 1 25 
Dredge. Electric IJlumination.: 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol 2... 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882 ..... 00 
Foote. Economic Value of Electric Light and Power. 191 pages............... 1 00 
Gordon. A Practical Treatise on Electric Lighting. Cloth........+.:+0+-+ee +e 4 50 
Grierson. Electric Lighting by Water Power.......- seeeeseeeseeerseceesseeeres 40 
Hedge. Precautions to be Adopted on Introducing the Electric Light.........--.- 1 = 
Iledges. Central Station Lighting. Paper........-se++seeeeesesorrser sees tees a 
Ifolmes. Practical Electric Lighting. Cloth...........sseees eres sss settee nd 
Iliggs. Magneto and Dynamo Electric Machines. 301 pages.....---.---- --++-*: 
Maier. Arc and Glow Lamps..........cccceesecccscccecccccetses sass soeeeees 8 = 
Prescott. Dynamo-Electricity. Cloth...............+++e+-+: boeeseee st eecceecees 5 ; 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations ........ 1 0 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............... 5 00 
Schilling. Present Condition of Electric Lighting. .........-++++++s++ceeeereeeee 50 
Thompson. Dynamo-Electric Machines. Illustrated, boards............-.+--+++- 50 
Thompson. Dynamo Electric Machinery. 57 illustrations, boards.... .........-- 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations . ... 5 00 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting sais 
IN oc -.s .4:s in 454 09 OR SES SERENA SETS OSESTRCRE PET OS OCS K EST OnbT<s 
"1 Electric Light : its Production and Use. Cloth, 94 illustrations... ..... 8 00 
Du Moncel. Electricity as a Motive Power. Cloth.......... vse ce cece eceeeeeeees 8 00 
Kapp. Electric Transmission of Energy and its Transformation..............++-- 8 00 
Urquhart. Electro Motors. Tllustrated...........+.-eeeeeeseeceseceeeeeeeeeees 8 00 
Walker. Practical Dynamo Building for Amateurs...............-ss0seeseeeeeee 80 
TESTING AND MEASUREMENTS. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations..... ....--... 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.... .........-+-++- 5 00 
Lockwood. Electrical Measurements and the Galvanometer. Cloth.............- 1 50 
Smith’s. Dynamometric Measurements...................csceecscseeccccccseces 40 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1 75 


ELECTRO-METALLUKGY, ELECTROTYPING, ETC., ETC. 


Badt. Bell Hanger’s Hand Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 


Apparatus. 105 pages, 97 illustrations. .......ccccoccccccccccccccsccccccocs $1 00 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages...............0.ceeeeeeeccees 1 20 
Bottone. Electrical Instrument Making for Amateurs...........sceeeeeecseceecs 2 00 
Dect Teeter Cle SOR MROEE, ... oo vcicccccceecsseenccsccorccesdenees 8 56 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated. ..............e-eeeee.- 2 25 
Napier. A Manual of Electro-Metallurgy. Cloth. ............ccesseeeeeeceeeees 8 00 
Urquhart. erg | ing. A Practi een ee ee eee 2 00 
Urquhart. Electro- lating. RINNE BP sd 8s 64 1000 tech oe Foaheen cee a bceclen dee 2 00 
Wahl. Galvanoplastic Manipulations. Cloth...............ccccccsceccscccceee 7 50 
Watt. Electro-Metallurgy, Practically Treated. Cloth..............eseeeeeeeees 1 00 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations........... 8 50 
Wilson. Stereotyping and Electrotyping. Cloth, 195 pages..........- ssseeeeees 2 00 


(Copies of any of the above books will be 
PAID, to any address in the world on receipt of pri 
Money Order, Postal Note, Draft or Registered Letter. 


promptly mailed, POSTAGE PRE- 
ce. mit by Express or Post Office 
Address 


ELECTRICAL REVIEW PUB. CO. 


P. O. BOX, 33209. 


13 PARK ROW, NEW YORK. 
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EXGELSIOR ELEGTRIG CO.. 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


o{ FOR Ke MOTORS = be 


WOovUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 

















OFFIGE. 115 BROADWAY, N.Y. WESTERN OFFIGE, if E. ADAMS ST., GHIGAGO. 


——— THE BEST 


om Disque Leclanchée Batteries. 


LECLANCHE 
ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


7 OVER 200,000 USED IN THE PAST fiero ALL GIVING ENTIRE SATIS- 


















ASK ANY ONE OF THE MANY USERS OF THE SAME. 


1 THE REASON ae is si mply because our processes are the most perfect and our materials used 
iy in the manufacture are the very best selections that can be obtained. 


| PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
ig) Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “WE ARE USING ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING — To 
J. H. BUNNELL & CO.’S DISQUE.LECLANCHE BATTERY. 


Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.’ 
J. H. BUNNELL & CO., 
106 ct 108 Liberty Street, NE v7 Yorn =;:k. 


Send for our Latest Catalogue No. 6, of January, 1888. 


The National Feed-Water Heater. 


(ver 800,000 Horse Power in use in the [Jnited $tates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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THEE. S. GREELEY & CO... *.7,,NEW YORK. 


HEADQUARTERS FOR ELECTRICAL SUPPLIES AND TOOLS. 

















ELECTRIC a : ELECTRICAL 
LIGHT j 3 TEST 
SPECIALTIES. INSTRUMENTS. 

















VICTOR COMBINED 
THREADED SOCKET ROSETTE AND CUT-OUT. 


BUSHING. 





INSULATING NIPPLES. 


























NO Wwe 
ELECTRIC LICHT STATION ALSO ISSUE 
SHOULD BE " 
SPECIAL CATALOGUE 
WITHOUT A COPY omnia, + 
OF THE ELECTRICAL 
TWENTY-FIRST EDITION MEASUREMENT 
oF APPARATUS. 
OUR CATALOGUE THE 
ee BEST INSTRUMENTS 
IN 
WIRE GUARDS GENERAL SUPPLIES. THE WORLD. 
For Incandescent Lamps. 














; | 
| TE S.GREELEWaams 
NEW YORI 










FUSIBLE WIRE 633 (Se AES ES 





= - PLAIN LSS 
FLAT TIN SHADE. SOCKET BUSHINGS. FLOOR INSULATORS, CONNECTOR. CONE OPAL SHADE. 








BENTLEY-KNIGHT ELECTRIC RAILWAY 60, 


25 & 27 TENTH AWE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 








ESTIMATES FURNISHED ON APPLICATION. 








N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


BLECTRIGAL CONTRACT WORK. am TE OFLEBRATED 

















Detailed Estimates made and Contracts taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 
ANY SYSTEM 
ARG AND INGANDESGENT LIGHTING. 











ELECTRICAL COMPOUNDS. 





THE STANDARD PAINT GO., 





CENTRAL STATIONS, 59 Maiden Lane, N. Y. 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


EUGENE T. LYNCH, Jr., Consulting Engineer, RALPH L. SHAINWALD, President. 


120 BROADWAY, NEW YORK. ' 


Address, 
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EXTRACT FROM THE REPORT 


—— ee 


DR. SCHUYLER S. WHEELER, 


— ON —- 


[Jnderground re [jignt Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the | 
work was given. ‘The cable was connected to overhead arc light wires by | 
running it up in a two-inch iron pipe fastened to the outside of an ordinary | 

ity electric lamp post. Connections were made with lights in front of | 
stores by carrying the cable from the ducts in iron pipes under the side- | 
walk and up the ‘front of the stores. ‘This line has been in continuous use | 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 

rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH oe. NEW YORK. 


Oo Barn 2. eo 


PATENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
‘ssiness receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 


| 











and in- 


work wi!l permit and commensurate with the amount of | 


work to be done. 
Address, 


Electrical Review Patent Bureau, 
13 PARK ROW, NW. Y. T. J. McTIGHE, Manager 


(lolumbia Gollege |..." 
SCHO 0 [ 0 F M | N ES, | Electric “ niente of all Kinds. 





FRANK RIDLON & CO., 


Boston, Mass. 


A COURSE iN = Apparatus, consisting of Brush, 
American, Fuller, Jenney, Excelsior, A 
ELECTRICAL ENGINEERING Ball, and Ritchie Machines. 
| Incandescent Apparatus, in Brush, T. H.. 
Sawyer-Man, Edison, Kimball, United States, and 
Has been established, open to graduates of the Westinghouse Systems. 
school of Mines and of other institutions of like | Job Lot Uncoated Carbons, al! sizes. For 
: n 1 sale cheap. 
srade and standing. The full course will occupy | yotors, Baxter, Sprague, and Daft Systems. 
two years. There is a partial course that can be | Engines, Armington & Sims, Fitchburg and Otto 
completed in one year Gas Engine. 
: ? Juae NEW PERRET MOTORS, For SALE, ALL SIZES. 
For circulars apply to Registrar School of Mines, 3 A 
J : 2 : In connection with the Wright Electrical Engin- 
i%h street and Madison ave., New York City. eering Company we are prepared to install any of 


the above apparatus at lowest figures. 
Frank Ridlon & Co. 


HENRY DRISLER, LL. D., 
Acting President. 








THEE 


India-Rubber and Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 





—————— — -HE — —=——_____.. 





Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


ITs NINTH TEAR. 





The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other ! 


The Cell contains 21¢ pints of solution which is nearly 
double that in any other ceil ! 





No Running Over or Greep- 
ing of Salts. 


No Evaporation. 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


Costing nothing for_Renew- 
$ except for Zinc and 
Solution (a trifle) in 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 





414 ins. square, 7} ins. high. 
THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 


CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
HIBBARD ELECTRIC M’FC & SUPPLY CO., Montreal, 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 





for Canada. 


AGENTS : ; 


The Law Telephone Co, Co., Sole Makers, 


- - NEW YORE: 


112 LIBERTY STREET, 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom 
10.40 Amperes. 


ick make and 
reak uncontrol- 
A led by the Handle. 
Co’ ndence So- 
licited with Electric 
Light Companies. 


”/ W.B.Cleveland 


PROPRIETOR, 











1E> Seneca Street, 
CLEVELAND, 0. 


Shultz Belting Company, 


UFACTURERS 


SHULTZ PATENT FULLED. LEATHER BELTING AND LACE LEATHER. 
Office and ee Cor. Bismarck and Barton Sts., St. Louis, Mo. 
pm. f Sime, bh mate leather tanned on the —~ re only; the interior (which is the fiber ana 
) is not Ftanned but but sownie 


rs "fulled an d 80! tent process. Our Belting 
Rcaerae nodes MADE. Agen _ 


nts in all-citica” mer a dther, aids the only perfect 
Grimshaw Patented White Core 
= WIRES and GABLES. 


NEW YORK INSULATED WIRE Go., 


R. E. Gattaner, Secretary. Sole Manufacturers, 
J. W. Goprrey, Gen’! M r. 
Ww. B. 649 & 951 BROAOWAY, N.Y. 


. Dowse, Treasurer 














NOW READY! A NEW WORE!!! 


A. B. C. oF ELECTRICITY. 


By wM. = HH. MBADOWCROFT. 





Guaranteed to give satisfacto: 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. 


3 BOOKS 0 K oF th eg oA ge 


de mailed to postage prepaid, om receipt of 
ELECTRICAL’ REVIEW PUB. COMPANY. 
k Row, New York. P. 0. Box, 3,329. 





services under ground and over head. Specially adapted for | 


| sal 








Endorsed by Hoe | A. EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE renee. re 
rehensive little treatise.”—wN. Y. S 
* Electrical science 7 makin, ——— strides, and this book fills a useful office, in setting forth 
the features and characters of vances."°— Brooklyn Times. 
“ The need of wise a book nee “undoubtedly been felt by many 


le.” io cone A teel. 
AAS Lis should be largely read.""—N. Y. Herald. 
* Pee oad is = illustrated, and no pains have been spared to make it accurate and reliable through- 


."—Electrical Ri 
simple language eage the author lays bare the secrets of Electrical science and application.”"— Electrical 


“A clear and com 


we predict for it a splendid 


orld. 
‘* A vast amouut of useful importance.” — Washington Post. 
SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 


FRANK F, LOVELL & COMPANY, 142 & 144 Worth St., N. Y. 
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STAR FON TIMER oo. Y 


FT. WAYNE, IND. 


MANUFACTURERS OF 


TOWERS AND MAST ARMS = 


FOR THE 


SUPPORT OF ELECTRIC LAMPS. 


PUBLISHERS OF 

















= -- 


a p~ THE AMERICAN ELECTRICAL DIRECTORY. 


Hundreds of our Towvers and Thousands of Mast Arms novw 
in Ise in the United States. 


SEND FOR CIRCULAR AND PRICE LIST. 


WESTERN ELECTRIC COMPANYS 


ELECTRIC LIGHTING SYSTEMS. 


DYNAMOS 


WITH ALL NECESSARY APPURTENANCES. 
























































INCANDESCENT. AERC, HIGH OR LOW TENSION. 
StARC+LAMPS, ce" 
e °@- e 
° * 9 Candle Power. 3 
HIGH OR LOW TENSION. SINGLE OR DOUBLE. 


We claim for our apparatus, over all others, simplicity of construction, economy in operation, durability, and 
perfect automatic regulation. 


We solicit opportunity to bid on Electric Light Plants, either with or without power. 


WESTERN ELECTRIC COMPANY, 


CHICACO. NEW YORK. LONDON. , “ANTWERP. 





